


CuHARLES Exton, Director of that Gistinguisied re- 
search institution, the Bureau of Anima! Vom lation 
at Oxford University, asked Monica Shorten to do 
‘a little bit of checking on the distr:bution of the 
grey squirrel’’. This job, that was supposed to take a 
few months, has blossomed into a researc’) stucty, last- 
ing ten years and more, of two of Britain’s most 
interesting mammals, 

There is no British naturalist who has not been 
fascinated by the problems of the lives of our native 
red squirrel, and the now familiar and successful grey 
squirrel of North America which was first introduced 
into our islands in the nineteenth century. The 
problem of the control of the introduced grey squirrel 
has become controversial, indeed almost political. 
Miss Shorten’s critical approach is made manifest by 
the fact that she does not unequivocally accept the 
villainous réle for which modern “ official” propa- 
ganda has cast the introduced American squirrel. 
She does not agree it proved that the grey squirrel has 
necessarily been the agent of the disappearance of the 
red squirrel from so much of England. 

Throughout Squirrels Monica Shorten’s passionate 
interest in the lives of her subjects stands out. Her 
book is, first of all, based on a fine and detailed study 
in geographical distribution, but this has led her to 
investigate every aspect of the lives of her animals, 
economics, food, life-history, ecology. The broad- 
ness and practicality of her outlook is evident in 
many ways, not least of which is her provision of 
excellent recipes for cooking grey squirrels. 

Like many naturalists Monica Shorten was born 
in a country rectory and became a devotee of bot- 


any and zoology in her early childhood. This 


devotion led her to a distinguished career at Oxford 
which she entered on a scholarship, and where she 
earned first class honours in Zoology. Her scientific 
papers continue to appear notwithstanding the calls 
of marriage and motherhood, and the New Naturalist 
confidently suggests that Squirrels will prove to be 
but the first book of a sensitive scientist from whom 
other important things are to come. 
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EDITORS’ PREFACE 


THE YOUNG ZOOLOGIST who is the author of this contribution to 
the New Naturalist series was for some years a member of the 
Bureau of Animal Population at Oxford University, and began 
her work on squirrels with Douglas Middleton, under the 
direction of Charles Elton. 

What started as a request, by the Director of that distinguished 
research institution, for a “‘little bit of checking on the distribution 
of the grey squirrel—a job that should take a few months”’ has 
blossomed into a ten-year study of Britain’s two squirrels, and 
a study not only in geographical distribution, but economics, 
food, life-history, ecology—every aspect of the lives of our native 
red squirrel, and the now familiar and successful grey squirrel 
of North America, first introduced to our islands in the nine- 
teenth century. 

Monica Shorten’s interest in natural history dates from her 
Lincolnshire childhood. Born, like many naturalists, 1m a country 
rectory, she spent the leisure of her early years plant-hunting (and 
trespassing). In 1941 she earned a school scholarship to Somerville 
College, Oxford, and two years later passed her Zoology Finals 
with First Class Honours. After this her bent for mammalogy 
became pronounced; and her work at the Bureau included 
studies on rats, voles—and the squirrels of this book. Her scientific 
papers have continued to appear, notwithstanding the calls of 
marriage and motherhood; her husband, Alberto Vizoso, is a 
research worker on viruses, but his wife’s work is also his hobby, 
and with his skill in the management of animals in captivity, 
and as a photographer, he has considerably assisted her re- 
searches. | 

It is the policy of the New Naturalist to devote its special 
volumes to individual animal species that are of exceptional 
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interest. Nobody can deny the importance of squirrels, even if 
we set aside the controversial—indeed, almost ‘political’— prob- 
lem of the control of the introduced grey squirrel. The red squirrel 
is one of the most beautiful of the indigenous British mammals; 
and its larger introduced American cousin would no doubt be 
so regarded, were it not for its bad reputation. About this 
reputation Miss Shorten has some rather unexpected things to 
say: a manifest of the critical approach in her book is the fact 
that she does not unequivocally accept the villianous role for 
which modern “‘official’” propaganda has cast the grey squirrel; 
neither does she agree it proved that it has necessarily been the 
agent of the disappearance of the red squirrel from so much of 
England. There is plenty indeed, in this scholarly work to excite 
controversy. 

Throughout Squirrels the Author’s passionate interest in every 
aspect of the lives of her subjects stands out. The breadth and 
practicality of her outlook is evident in many ways, not least 
of which is her provision of excellent recipes for cooking squirrels! 
The editors of this series believe that with this authoritative work, 
which they confidently offer to the public, the New Naturalist 
launches the first book of a sensitive and scientific naturalist from 
whom other important and interesting volumes are to come. 
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AUTHOR’S PREFACE 

WE ALL MET squirrels in our nursery picture books: the famous 
Squirrel Nutkin of Beatrix Potter and a host of impossibly red, 
impossibly bush-tailed creations of other authors. ‘These animals 
were usually depicted laying up vast hoards of nuts in hollow 
trees, preparing to sleep the winter through; or, like Nutkin, 
sailing on rafts over the water with their tails held erect to catch 
the breeze. Childhood beliefs are tenacious, but the typical 
behaviour of the squirrel is not quite what our books led us to 
believe. The scurrying red squirrels seen from time to time still 
evoke affectionate interest; ‘““The most attractive British rodent” 
remark the sedate admirers, and the more sentimental give 
warmer praise. (Other opinions can be heard from the owners of 
pine plantations in Scotland.) Our admiration for Miss Potter’s 
other squirrel, Tiptoes, is not so great. We have been told that 
grey squirrels are not squirrels at all, but rats; we hear it suggested 
that they have killed off the red squirrels, or interbred with them 
to produce offspring more grey than red. 

In many conversations about squirrels I have heard these 
beliefs advanced as facts. They are, erroneous and misleading; 
and I hope that this book will help to change such opinions. 
Squirrels have interested me for many years, and my curiosity 
about them is still far from satisfied; I know the grey better than 
the red, since I did my research in Oxfordshire and Berkshire. 
Surprisingly little has been written about the red squirrel in this 
country, and it is a pity that a native species which has already 
disappeared over large areas should have been so rarely the 
subject of scientific study. The reasons for its scarcity are not 
perfectly understood, but undoubtedly the grey squirrel is not the 
sole cause. The rapid spread of the introduced species provides 
a perfect example of the folly of releasing foreign animals 
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in a country without a careful consideration of the possible 
consequences. There is certainly no lack of live material for 
anyone wishing to study grey squirrels: Local Squirrel Clubs 
can. be very helpful in providing bodies for research, and I found 
that a laboratory stock of animals can be maintained and bred 
with success. Thus it was with abundant material and many 
possible problems to tackle that I embarked on my research. 
| have tried to give here a general account of what I was able 
to discover and to combine my results with those of other workers 
in this field to cover the history and biology of both species. 
Chapter eleven (where the coat of the grey squirrel is described) 
is perhaps more specialised than most. There is a glossary and 
conversion table in the Appendix (pp. 198-99). 

I would like to thank everyone who has helped me to collect 
the material used here. Many contributions to the distribution 
studies came from local Natural History Societies in all parts 
of Britain and from people who wrote in response to appeals 
in the press or on the wireless. The Ministry of Agriculture and 
l'isheries provided a vast amount of information through their 
county organisations, and the Forestry Commission has been 
most helpful in answering queries. Mr. Oliver Hook collected 
records in the New Forest area, and Dr. K. B. Rooke and Mrs. 
nid Benham allowed me to make use of their material on red 
and grey squirrels in Dorset. Mr. T. C. S. Morrison-Scott and 
others at the British Museum have given advice on some points, 
and I would also like to thank Mr. Gilbert Brown, Mr. Douglas 
Brand, and Messrs A. and G. Patterson for information about 
the red squirrel. There are many more who have helped me, too 
many to mention by name, but to all of whom I am very grateful. 

My work on the grey squirrel was carried out in Oxford at 
the Bureau of Animal Population, to whose Director, Mr. 
Charles Elton, and staff I give my warmest thanks for their invalu- 
able guidance and help. Miss Marjorie Nicholls very kindly 
checked the bibliography for me. Several of the text-figures 
were drawn by Mr. J. F. Trotter, and figures 6 and 19 by Mr. 
Denys W. Ovenden. Others are reproduced by kind permission 
of the Cambridge University Press, Messrs. Sidgwick and Jackson, 
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the Zoological Society of London and the Trustees of the British 
Museum (Natural History). A number of people who aided me 
in the eleventh-hour reading of the MS. must be thanked for 
their fortitude and encouragement; notably Mr. R. Strahan, 
Dr. F. Billett, Mr. S. Russell, and Miss J. Austin. My husband 
allowed squirrels in the house and provided me with photographs 
of them, my family showed patience when they were neglected 
for the squirrels, and the squirrels provided essential co-operation. 

Mr. James Fisher has given me much advice and kindly 
criticism over troublesome passages and difficulties in presenta- 
tion, for which I should like to thank him; and finally I must 
acknowledge my great debt to Mr. Douglas Middleton, whose 
works I have often quoted and who introduced me to my first 
grey squirrel. 


Monica SHORTEN 
11 Churchdale Court 
Harvard Road 
Chiswick W.4 
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CHAPTER If 


AN INTRODUCTION 


| AM SURE that readers of this book will be divided into two groups: 
those for whom the term ‘squirrel’ means only the red squirrel, 
and who refuse to admit that the grey is more than a tree-rat 
of unspeakable habits; and those who find all squirrels charming 
and interesting. ‘here will perhaps be a third, smaller group 
who consider red squirrels as a thorough nuisance, and are not 
acquainted with the grey. 

However, I hope that it will be possible to forget for a while 
the pillaged nut bushes and fruit trees, the bushy tops in the coni- 
ler plantation, the dying crowns of the young sycamores and 
beeches. If there has been suspicious damage to the standing 
corn where a field runs near a wood, or if bulbs have been 
removed from the garden during the winter and the eggs in the 
spotted flycatcher’s nest have been found broken, prejudice 
against the grey squirrel is remforced. But forester, farmer, 
iarket-gardener, gamekeeper, bird-lover or anxious champion 
of the red squirrel, whatever real or suspected grievance they 
bear towards him, should not deny the grey squirrel his real 
name and status. In the distant past our red squirrel invaded 
iritain from the Continent, in more recent times we deliberately 
brought the grey from the New World, and encouraged it to 
settle amongst us. Red or grey, or black, or white, squirrels are 
perhaps the most charming of all woodland animals; should we 
impute a bad character to them because their activities at times 
conflict with our tterests ? 

Lhe best time to see squirrels is very early in the morning. 
Unless itis a day of rough wind and rain, or the temperature 
is around freezing point, the squirrel is out and about soon after 
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it is light. By the time that most people have finished their 
breakfasts squirrels have searched for and found theirs, looked 
over their home grounds for any change the night may have 
brought, indulged nm much vigorous and apparently aimless 
leaping, climbing, and scurrying, and (one by one) slipped back 
into nests or hide-outs for rest. Early morning and late afternoon 
are the chief feeding-times, but when food is abundant and the 
weather is fine, desultory feeding goes on all day. Several people 
have seen squirrels about at night; and it is thought that they 
sometimes feed by moonlight in warm weather, but generally 
the squirrel is creeping into its nest as the fox and the owl set 
out on their errands. 

At one time a squirrel shared my room with me, and she was 
always an early riser. By the time I awoke a litter of torn paper, 
overturned vases, broken nutshells and chewed pencils bore 
witness to her activity; yet she was sleeping peacefully or drows- 
sing in the sun on the window ledge. 

There is no true hibernation among squirrels in this country. 
They cannot go for more than a few days without food, and they 
only do this if there is very deep snow or continuous wind. They 
are to be seen out feeding in all degrees of cold,* and I think 
that it is the difficulty of movement that may keep them at home, 
more than anything else. Wind they particularly dislike: to 
travel through treetops lashed by a gale must be a nightmare 
for them. | 

The simplest way of discovering whether there are squirrels 
living in a wood is to watch for their nests. When the leaves 
are off the trees, large bundles of brown leaves and twigs, built 
in the forks of oaks or beeches, may be seen in patches of mixed 
woodland; this means there may be grey squirrels around. Masses 
of leafless twigs, grass, moss, and shredded bark, roughly the 
size of footballs, built in creeper-clad deciduous trees, or in 
conifers, may mean red squirrels. Few birds build nests as large 
and as solid as those of the squirrels; but nests of magpies, 
herons, crows, and rooks might be confusing at first. The squirrel 


*In Switzerland red squirrels were active in Jan. 1945 when there were 
20 inches of snow and a temperature of -15°C ! 
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drey, or nest, is usually spherical, with no obvious entrance 
hole; and the grey squirrel cuts twigs for it when the leaves are 
still on. 

In woods where there are oak trees the grey squirrel leaves 
another sign of its presence. This is a reddish patch of scratched 
bark on the trunk under the large lower branches. Grey squirrels 
will hang head downwards against the trunk under these limbs, 
(caring at the bark with the claws of their forepaws. 

On hot sunny days the squirrel sometimes lies out on the 
branches, eyes half shut, legs stretched out; the tail, drooping 
over the branch, may be all that betrays its presence. Many 
wrey squirrels are seen and shot because a plume-like tail is moved 
by the breeze, attracting the attention of the hunter to his other- 
wise motionless quarry. This tail, which is almost as long as the 
head and body, is the personality of the squirrel. Without it the 
squirrel would lack much of its beauty and expression, as well as 
iis agility. I have seen several squirrels whose tails were lost 
completely; they were healthy looking animals at death, and 
ihe scars were quite healed so that they had presumably managed 
io carry on a tail-less life—but to imagine them performing aerial 
acrobatics conjures up a rather ludicrous picture. 

Squirrels, the “‘mad, arboreal kittens’’ as one writer called 
ihem, almost talk with their tails; they are alternately question 
marks, banners of defiance, expressions of nervous misgivings, 
(ans for the coquettes, cloaks for the timorous. They serve many 
practical uses, the most obvious of all being that of a rudder and 
balancer; inrunning they are held out straight behind and undulate 
as the squirrel bounds along; in the water they lie on or just below 
ihe surface. 

The legend that squirrels use the tail for a sail when they 
cross water on rafts of bark is a very old and widespread one; 
i is rather sad that it should be inaccurate. According to Topsell 
in his Htstory of Foure-footed Beastes (published in 1607 and 
described as containing “heavenly meditations upon earthly 
creatures”), Olaus Magnus is said to have written this about 
squirrels: ““The admirable wit of the beast appeareth in her 
4wimming or passing over the waters; for when hunger or some 
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convenient prey of meat constraineth her to pass over a river, 
she seeketh out some rinde or small bark of a tree, which she 
setteth upon the water and goeth into it, and holding her tail 
like a sail letteth the wind drive her to the other side.” 

This legend was told to William Byrd, in the New World, 
in 1728 (his informant was an Indian). Linnaeus was assured 
that squirrels sailed in this way by the inhabitants of Gottland 
in 1741. 

When mass movements of squirrels took place and wide stretches 
of water were encountered by them, survivors probably did 
make use of floating debris when exhaustion threatened. If the 
branch or log were large enough, the squirrel would probably 
come right out of the water and sit on it; and in this position its 
tail would normally be held up over the back. It seems possible 
that it was in this way that the attractive legend began; and 
Beatrix Potter’s book, The Adventures of Squirrel Nutkin, perpetuates 
the descriptions of such “‘sailor’’ squirrels. 

In chilly weather, very hot weather, or at times of fear, the 
squirrel lays its tail forwards over the back like an umbrella; 
as well as providing shelter in this position, the tail must serve 
to confuse would-be attackers—it is a most effective camouflage. 

The grey squirrel is a particularly hardy and versatile animal. 
If I seem to admire it unduly for this, let me explain what I have 
seen. Grey squirrels, like any other squirrel, rely very strongly 
on the efficient use of their teeth and forelimbs in feeding. Yet I 
have found perfectly well-nourished specimens with such handi- 
caps as a foreleg severed at the shoulder-joint, the scar healed 
and the hair grown over it; or with incisor teeth growing at an 
angle so that they could not be worn down at the tips as in 
normal animals, but had grown round in a continuous arc and 
re-entered the skull—(Pl. 2, p. 20). One adult female observed 
during population studies by D. L. Allen in America was quite 
active three years after it had lost its left foreleg in a vermin trap. 
I have already mentioned the tail-less squirrels—these were greys. 
I have found some with old shot embedded in the skin (this is very 
tough on the back and on the skull); and sometimes shot is found 
in the bones of the limbs and head. Wounds do not seem to 
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become infected, but heal readily. The squirrel can sustain fatis 
from heights of eighty feet without any sign of injury; it can leap 
a distance of twelve feet from twig to twig, and the speed with 
which it streaks up a tree would astonish any small boy. Apart 
from abnormal growth of some incisor teeth, I found no decay or 
deformity in the teeth of hundreds of squirrels which I examined; 
and the general standard of nourishment and the coat condition 
was excellent (although the tendency to house lice and fleas was 
almost universal). There have been a few outbreaks of coccidiosis 
and other unidentified disease among grey squirrels from time to 
time in this country, but up to the present there has been no sign 
of any fatal, swiftly-spreading epidemic. 

That the grey squirrel is versatile is surely acknowledged. 
A wide variety of food is eaten, and an even wider variety sampled. 
Settlements have been reported in deciduous, mixed, and pure 
conifer woodland; in parks, in suburbs, in extensive tracts of 
forest and in small copses. Individuals have been trapped 
on moorland at altitudes up to 1,700 feet; they have fallen off 
piers into the sea. If the water is calm they will enter rivers, 
and in the records of mass movements of grey squirrels in America 
they are credited with the ability to traverse several miles of 
water. (Many thousands got drowned in these attempts, and 
the survivors probably rested on floating driftwood for part of 
the way.) Some of their more fantastic activities reported in the 
press include riding on the backs of lambs, fighting rabbits and 
hares, causing short-circuits by scaling pylons, and chewing 
the toes off lead statues. 

Much the same can be said for the red squirrel, of course. 
This is a smaller and more timid squirrel, and certainly today a 
less well-known one than the grey. Much of the grey’s unpopu- 
larity is due to the fact that it has too high a population for our 
comfort; the red is but a charming memory from childhood days, 
and is forgiven all. Yet each crime for which the grey is now 
blamed was paralleled in the days (only fifty years ago) when 
the red was superabundant. The red has been driven to the verge 
of extinction in the past by epidemic disease and man’s destruc- 
tion of its forest habitat; in a later chapter the question whether 
SO.—B 


6 SQUIRRELS 


any part was played by the grey squirrel in its decrease is dis- 
cussed. I think it would be fair to say that the red squirrel is not 
quite so efficient as the grey. 

What kind of a world does the squirrel know ? We almost 
take it for granted that it must appreciate the woodlands as we do, 
where in summer the canopy of leaves overhead and the thickets, 
the bracken, the glades of grasses, brambles and moss form a 

world of endless shades of green. In the spring we imagine them 
seeing the same transformation from the greys and browns of 
winter to the new green of bursting shoots, with the bluebells 
vivid on the ground beneath them. We imagine the red squirrel 
pausing in surprise at the sight of the first grey-coated squirrel 
that invades his haunts, seeming so conspicuous among the bronze 
colouring of the Ueeehavodds! But, alas, we must se Ee these 
fancies. ‘he world of the squirrel may well be grey, where 
movement and scent are more vivid than colour. Recent research 
by CG. J. 8. Locher has shown that in all probability red squirrels 
cannot distinguish red from dark grey; that blues and rich 
greens are seen as dark and light greys; and that the only colour 
which is seen as something distinctly different from greys and 
white, is yellow. 

The eye of the squirrel is rather an unusual structure for a 
rodent; all species except the flying squirrels appear to have 
retinae made up of cones only, instead of the usual mixture of 
rods and cones. (This would help in detecting movement in the 
field of vision.) There is no visible amount of rhodopsin in the 
retina, and this indicates that vision may be hampered by poor 
light. ‘The retinal structure suggests that colour vision might be 
present; but the issue is complicated by the fact that the lens 
contains a pigment called lentiflavin, which causes it to act as a 
yellow filter. Grey squirrels seem to have paler lenses than red 
squirrels, but no tests have been made to compare the power of 
hue-discrimination between the two species. A limited ability 
to distinguish between some colours may be present in individuals, 
but the squirrel’s outlook is not at all the same as ours. Tests have 
shown that tree squirrels seem to prefer the darker of two shades; 
that is to say, they would choose red before blue, blue before 
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green, and green before yellow: seeing them as a gradation of 
preys until yellow was reached. 

The diurnal mode of life is indicated in the structure of the 
retinal vessels of the eye, which have numerous capillary branches. 
Strangely enough, though, the eye reflects light to some degree, 
viving a dull eyeshine of the type usually found in the eyes of 
nocturnal animals (Walls). 

The fact that the squirrel may not see a full range of colours 
does not mean that it has poorly developed eyesight; on the 
contrary the Sciurus group have a power of focusing exceptional 
among rodents, and can see for greater distances than most other 
members of the Order. The eyes do not appear to move much; and 
when an animal is disturbed by some sound and raises itself on 
iis haunches to investigate, it seems to be staring fixedly ahead 
at nothing in particular. But the alertness of the pose, the 
(juestioning air of the whole of that small body, belies the vacant 
expression of the eyes. There is little need to move the eye, 
because before, on all sides, and even, to some extent, behind, 
the squirrel can explore its surroundings without obvious move- 
ment. 

Travel at speed through the branches demands good eyesight. 
‘I'he large eyes with their focusing ability and wide field of vision 
are adapted to help swift movement. Another peculiarity of the 
eye structure which might be adaptive is the shape of the optic 
disc (which causes the “blind spot’ at the position of the entry 
of the optic nerve). In squirrels this is not a disc but a stripe, 
running horizontally; and the stripe is so slender that vertical 
lines can be seen with a minimum of interference—probably an 
important fact to an arboreal animal. (The blind spot itself would 
be expected to be more of a nuisance in animals which have 
ihe eyes set at the side of the head.) The blind stripe is not in the 
usual position, on or just below the centre of the eye, but is 
considerably above it: this would give uninterrupted vision when 
ihe squirrel is looking upwards. Certainly the descent from any 
position tends to be a slower and more jerky business than the 
ascent, which is often breathtaking to watch. 

Little is known of the hearing power of squirrels. ‘he noises 
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that they themselves make, the “ticking,”, whining, and the 
piercing call of the nestling, are very easy for us to hear. The 
ears are not very large—they stand up a little over half an 
inch from the head. Some hunters assert that squirrels react 
strongly to the blast of a Galton whistle, pitched so high that the 
sound is inaudible to human ears. Dogs can hear these notes 
but, personally, I have not observed squirrels to take much 
notice of them. 

The sense of smell seems to be highly developed, and is 
depended upon for the discovery and selection of food. I think 
that it is probably the scent that drives squirrels to tear up 
blossom and flowers in the way they do, for they eat nothing, 
yet will go through a spray of cherry blossom (or a vase-full of 
flowers) scattering petal after petal. I remember my black 
squirrel disporting herself among the Paul Scarlet roses like a 
Spanish sefiorita. 

An interesting question is: by what method does a squirrel 
decide whether a nut is worth opening or not ? The two alterna- 
tives would seem to be that this is done by weighing the nut as 
it is raised to the mouth, or else by sniffing it at close quarters 
whilst it is turned this way and that before the muzzle. After 
this the nut is either dropped immediately, sampled, completely 
eaten or buried. A squirrel does not make many mistakes about 
this. 

I am inclined to believe that the recovery of buried nuts is 
done almost entirely through detection by smell. Try a series of 
tests on a captive squirrel; bury a number of good acorns or 
nuts about an inch deep in two trays, of moist earth and dry sand; © 
or put into your sand tray some dry nuts and some that have been 
moistened. The squirrel will find the nuts by the aid of the mois- 
ture, which accentuates the odour; but will probably miss those 
which are dry. Buried nuts and other foods are detected under 
several inches of snow; or beneath mud chilled almost to freezing- 
point. A fall of snow must alter the appearance of the ground 
quite considerably for the squirrel; yet if you look where they 
have been tunnelling on their forays you will see that the holes 
are not random scratchings, but direct attacks at certain points. 
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The whole question of the part played by memory in the life 
of the squirrel is confused by legend and superficial observation. 
or my captive squirrels I can say that they remembered their 
caches for short periods, certainly. After pushing a nut under 
the carpet the owner would race across the room to drive off any 
other that approached the place within fifteen minutes or so, 
provided no stronger stimulus was occupying its attention; but 
what appears to be a feat of memory may often be re-discovery. 
Certain routes between nest sites and feeding places are followed 
regularly, and hiding places are used again and again by squirrels 
that are being pursued. Grey squirrels trapped and released 
along various lines in nearly continuous forest cover in America 
have returned from distances of over two and a half miles to the 
original place from which they were taken. 

But whatever may be the power by which they find the nuts 
and mast buried by themselves or by their companions, the 
squirrels leave a few to germinate and to develop into healthy 
saplings; they eat a few insects, some of which may be harmful 
to trees. They may take garden produce, but they themselves 
are the more delectable en casserole, and their corpses make 
excellent bird-scarers. Vermin you may call them, yet the hairs 
of their tails make brushes for the artist, and their skins will be 
found sufficient to back gloves for the small-of-hand. And 
perhaps, like me, you may experience some pleasure in watching 
their aerial acrobatics, and find some interest in pondering all 
that is still unexplained in the lives that they lead. 


CHAPTER 2 
CLASSIFICATION 


Tue OrpEer RopentiA, to which all squirrels belong, is a very 
large one indeed, and includes more than half of the kinds of 
living mammals. There_are 3,400 named subspecies of rodents, 
and of these 1,300 belong to the squirrel family. Rabbits, hares, 
and pikas are not members of the Order, but have been grouped 
together in the Order Lagomorpha. 

To many people the word “‘rodent’’ merely means a rat or a 
mouse; but in actual fact the members of this group include a 
wide variety of species specialized for many different ways of 
of life. There are rodents which live in water, such as the beaver, 
the coypu, and the Australian water-rat Hydromys; there are 
forms specialized for arboreal life, like the flying squirrels and 
the scaly-tailed ‘“‘squirrels”; there are burrowing, mole-like 
rodents, some of which have the eyes suppressed; there are 
jumping kinds like miniature kangaroos, among them the jerboa. 
The agoutis and guinea-pigs are among South American forms 
which have become specialized for a cursorial mode of life, and 
have only three digits on the hind foot. There are rodents which 
are protected by a spiny covering, like the porcupines of the 
Old and New Worlds, and the spiny rat and mouse. 

In order to summarise the characters which these three thou- 
sand four hundred kinds of animals have in common, here is the 
definition of the rodents given by Miller and Gidley: 


‘Terrestrial and fossorial, occasionally arboreal or semi-aquatic 
placental mammals with both brain and placentation generalized 
in type; feet unguiculate, elbow joint always permitting free rotary 
motion of forearm; fibula never articulating with calcaneum; 
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masseter muscle highly specialized, divided into three or more 
distinct portions, having slightly different functions; caecum 
without spiral fold; dental formula not known to exceed 1 j, c. §, 
p. 2, m3, = 22 permanent teeth; incisors scalpiform growing from 
persistent pulp, the enamel of upper tooth not extending to posterior 
surface: distance between mandibular and maxillary toothrows 
approximately equal, both pairs of rows capable of partial or 
complete opposition at the same time, the primary motion of the 
lower jaw in mastication longitudinal or oblique.” 


There are, if we follow Simpson, fifteen large groups, or 
superfamilies, of rodents. 


Suborder Superfamily Example 
Aplodontoidea sewellel 
Sciuroidea squirrel, chipmunk, marmot 
SCIUROMORPHA Geomyoidea pocket gopher 
Castoroidea beaver 
? Anomaluroidea springhaas, scaly-tailed “squirrels” 
Muroidea rats, mice, voles, lemmings, hamsters 
MYOMORPHA Gliroidea dormice 
Dipodoidea jerboas 
Hystricoidea Old World porcupines 
Erethizontoidea New World porcupines 
Cavoidea guinea-pig, capybara, paca 
HYSTRICOMORPHA  Chinchilloidea chinchilla, vizcacha 
Octodontoidea ode 
? Bathyergoidea ‘“mole-rat’’, ‘‘sand-rat’’, ““naked-rat’’ 


? Ctenodactyloidea gundis 


The Sciuroidea_ contains only one family, the Sciuridae. This 
is one of the largest families of living rodents, and has a distribu- 
tion that is almost cosmopolitan; only Australasia, Madagascar, 
Patagonia, Chile, S. Argentina, and desert regions like those in 
Egypt and Arabia have no squirrels of any kind. ‘True sciurids 
have been found as fossils in both hemispheres, and had evolved 
by the time of the Miocene period, between 33 and 13 million 
years ago. There are twelve genera of flying squirrels, and thirty 
genera of tree- and ground-squirrels; the latter are divided into 
six tribes: Sciurini (European and American. tree-squirrels) ; 
Tamiasciurini (American red squirrel, chickaree); Funambulini 
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(African tree-squirrels and Allied Asiatic genera); Callosciurini 
(Oriental tree-squirrels); Xerini (African ground-squirrels) and 
Marmotini (Northern ground-squirrels). 

Of these, only the Sciurini need concern us here. There are 
five genera: Sciurus, Syntheosciurus, Microsciurus, Sciurillus, and 
Rhewthrosciurus, the last a squirrel from Borneo which is assigned 
a place in the tribe with some doubts. The genus Sciwrus contains 
both the red and the grey squirrel: and Sciurus vulgaris (the red 
squirrel) is the type species, or example, of the genus. There are © 
about 190 named subspecies which are divided into nine sub- 
genera. Of these, Sciurus contains forty-two named forms, amongst 
which is our native red squirrel; the American grey squirrel, S. 
carolinensis, is one of fifty forms in the Neosciurus subgenus. The 
main difierences between these two groups are features in the 
structure of the skulls; although the general shape is similar the 
carolinensis skull is relatively longer, with a more shallow and 
elongated brain case; the rostrum is longer and relatively narrow- 
er, and the postorbital process is shorter and stouter, than in the 
Scirus group. 

The red squirrels are found throughout the palearctic range of 
the genus, except in the Caucasus, Syria, Persia, and Asia Minor. 
They are characterised by tufted ears, four plantar pads, densely 
haired soles of the feet in winter, eight mammae, and five upper and 
four lower pairs of cheekteeth. The Weosciurus group is distributed 
throughout the eastern States of America, in eastern Canada, 
Mexico, Honduras, Guatemala, Nicaragua, and Costa Rica. 
Some members of this group have only six mammae, and the 
ears are not so conspicuously tufted as in the red squirrels. 

Scuurus vulgaris leucourus Kerr is the race of S. vulgaris L. found 
only in Britain and the Republic of Ireland. It is distinguishable 
from other forms by the annual bleaching of the hair (most 
noticeable in the hairs of the tail). There are altogether forty- 
two races of the species in the most recent list of Ellerman and 
Morrison-Scott (1951), which have the following names and 
distribution: 





NAME 
vulgaris 
varius 
leucourus 
TUSSUS 

* \ fuscoater 
italicus 

* | stlanus 
lilaeus 
alpinus 

* { numantius 

Wee: 
infuscatus 
baeticus 
ameliae 
croaticus 
( balcanicus 

* < sstrandjae 
rhodopensis 

‘ fen 
argenieus 
altaicus 
Susconigricans 
fuscorubens 

» f dulkeiti 
rupestris 
anadyrensts 
mantchuricus 
exalbidus 
kalbinensis 
jacutensts 
fedjushini 
formosovt 
bashkiricus 
JeniSSEJENsiS 
coreae 
chiliensts 
Kessleri 
ukrainicus 
ognevt 
arcticus 
orientis 
lis 
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S. vulgaris, SUBSPECIES 


TYPE LOCALITY 
Sweden (Uppsala) 
Northern Europe 
England 
Dinan, France 
Harz Mountains, Germany 
Italy 
Sila Mountains, Italy 
Agoriani, north of Lyakura (Parnassus) Mountains, Greece 
Pyrenees 
Burgos, Spain 
Albacete, Spain 
Avila, Spain 
Seville, Spain 
Mt. Olympus, Greece 
Croatia, S.E. of Krasno 
R. Kamchik, eastern Balkans, Bulgaria 
Istranja-Dagh, Bulgaria 
Central Rhodope, Bulgaria 
Nadym River, W. Siberia 
Upper R. Ob, Siberia 
Koksu R., Altai Mountains 
Bargusin, Transbaikalia 
East Siberia 
Gt. Shantar Island, east coast Siberia 
25 miles north-west of Korsakoff, Sakhalin 
Anadyr, N.E. Siberia 
Khingan, Manchuria 
OB and Irtish Rivers, Siberia 
Altai, west of Irtish, Siberia 
Yakutsk, Siberia 
Minsk, W. Russia 
Nijni-Novgorod, Russia 
Samara, Russia 
Lower ‘Tunguska, Turuchansk, East Siberia 
55 miles north-east of Seoul, Korea 
75 miles north-east of Pekin, China 
West Ukraine, European Russia 
Kharkov, Russia 
Bobrovsk district, Kharkov, Russia 
Lena River, North Siberia 
Aoyama, Hokkaido, Japan 
Central Japan 


*Ellerman and Morrison-Scott hint that these may be synonymous. 
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Red squirrels can be found, therefore, ranging through the 
wooded parts of Eurasia from the extreme northern limits of 
tree growth south to the coast of the Mediterranean; and from 
Ireland in the west to Japan in the east. The different races vary 
in size and colour; upper and lower limits of measurements are 
given as: head aud body, 205-280 mm; tail, 160-242 mm; hind 
foot, 55-66 mm; condylobasal length of skull, 45-55 mm. (The 
tail is always more than half the length of the head and body.) 
The colour of the upper parts may be reddish, greyish, or dark 
brown, and the lower parts are whitish. The colour of the tail 
is a brighter red in some Continental races than in our British - 
squirrel, where it is brownish. The tail hairs may be as long as 50 
mm. in some races. | 

There are two colour types, one predominantly red, the other 
a blackish brown. Dark squirrels are found more often in the 
southern mountainous parts of the range. The coat in winter is 
more greyish than the summer pelage; but though the colour 
varies with the season and the phase, the general pattern of the 
coat remains constant. From above, the mid-line of the back 
can be seen to be more red than the surrounding areas, the tail 
is slightly darker than the body, and the sides and the outer 
surfaces of the legs are paler than the back. The eartufts are more 
or less the same colour as the surrounding hair, but sometimes 
they are darker or more red. Below, white hair extends forwards 
to the chin or to the back of the interramal space, and extends 
back in a strip which touches the inner surfaces of forearms and 
thighs and ends a little way before the base of the tail. There is 
a lighter area in the median line of the tail on the underside. 

The British red squirrel is monomorphic, without the dark 
phase. The tail is never red in colour, and during the summer 
months is a straw-colour, or a creamy-buff. Sometimes the ear- 
tufts are similarly bleached. The other feature by which our 
squirrel can be distinguished is its small size. Average measure- 
ments of 174. animals were: head and body 211-238 mm; tail © 
159-190 mm; hind foot 55-59 mm; condylobasal length of skull 
rarely exceeding 48 mm. (G. S. Miller, 1912). 

It is likely that the red squirrel population of Britain has 
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received from time to time additions of S. vulgaris subspecies from 
the Continent. The late C. E. Green of Epping released a number 
of continental squirrels in his garden in about 1910, and it is 
suggested that the red squirrels in Epping Forest are not pure 
S. vulgaris leucourus, but are descended from some of these 
released animals. Two skins definitely from continental squirrels 
taken in this area are in the British Museum. A red squirrel 
taken from a drey at South Mimms in 1946 was thought by 
Miss Frances Pitt to be almost certainly of a continental variety; 
and Mrs. Hazelwood, who keeps the mammal records of the 
Yorkshire Naturalists’ Union, tells me that she has specimens 
from an area south of Huddersfield which are not Jleucourus. 
She describes them as being very red, and with bright red tails; 
and suggests that they may be fuscoaier. Mr. J. CG. S. Ellis wrote 
also that “. .. latterly a dark chocolate coloured squirrel has 
replaced the original red but now and again at Bretton (Yorkshire) 
I have seen one or two excessively bright red animals. The orig- 
inal tawny animal is still about, but in a decreased proportion 
to the dark one.” 

In the Table 1, I have used Miller’s descriptions (1912) 
of the five races of continental squirrels which I consider to be 
the most likely to have been introduced into Britain at some time. 
Details of measurements and coat colourings are given, as well 
as the range over which the varieties are normally found. 

Probably fuscoater and russus are the two subspecies that have 
been. most often imported into the British Isles; and it is known 
that some red squirrels from Norway and Sweden were introduced 
into Perthshire in the eighteenth century, so that there may yet 
be descendants of vulgaris vulgaris in Scotland. 

The carolinensis group of the New World squirrels includes 
the grey squirrels which were introduced into Britain and South 
Africa. There are five different races of grey squirrel in America 


and Canada. These are: 
S. carolinensis carolinensis, type locality Carolina 


leucotis <3 Ontario, Canada 
extimus i Miami, Florida 
Suliginosus ‘ near New Orleans, Louisiana 


hypophaeus Minnesota 
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‘TABLE I 


DESCRIPTIONS OF FIVE EUROPEAN RACES OF 5S. vulgaris (AFTER MILLER) 


RACE DISTRIBUTION 


PELAGE 


MEASUREMENTS | 


(MM) 





Scandinavian penin- 
sula except extreme 
north (boundary not 
known) 


S. vulgaris 
vulgaris L. 


West - Central contin- 
ental Europe 
Brittany and Holland 
east to central France 
and perhaps further. 


S. vulgaris| Details of distribution 
TUSSUS not known 
Miller 


TT? eh, oe 


from | 


| gides 


True dark brown phase 
absent or very rare, tail 
often much blackened. 
Summer: body dark ru- 
fous tinged chestnut, 
tail clear dark rufous. 


| Winter: Body grizzled 


smoke - grey strongly 
tinged chestnut on mid- 


| back, tail rufous chest- 
nut. 


(53 examined) 


Dark phase less common 
than red; Summer: (red. 
phase) essentially as in 
S. vulgaris but red of 
back more chestnut. 


- Dark phase: body very 


dark blackish brown, 
and shoulders 
washed hazel, tail black- 


ish. Winter : (red phase), 
| body hazel, some light 
smoke grey on sides, 
tail rufous. Dark phase 
not seen. 

(26 examined) 





Uppsala, 
Sweden 
Head and body: 


209.7 


(203-215 ) 


Lai 193.9 
(172-180) 
Hind foot: 
59-1 (58-60) 
Condylobasal 
length: 
4549-2 


| (8 adults 


measured) 


Dinan, 
France 

Head and body: 
202, 205 
Tail: 


| 166, 173 


Hind foot: 

545 54: 
Oostarbeek, 
Holland 

Head and body: 
217, 227 
Tail: 175, 172 


| Mind foot: 


57-53 57-5 
C'.B. length: 


| 45-4-48 
|} (no. measured. 


not stated) 

















CLASSIFICATION 
RACE DISTRIBUTION PELAGE 
Pyrenees: limits of Colour in dark phase 
S, vulgaris| range not known similar to that of russus 
alpinus and fuscoater. 
Desmar- (2 examined) 
est 
North and North- | Two colour phases 
Central Spain. (Leon, | known: tail never with 
‘. vulgaris| Vitoria, Huesca, Bur- | whitish median area on 
numantius| gos): limits of range| lower surface. 
Miller not known (no. examined not 
stated) 
East - Central Europe | Similar to russus but red 
from Germany through} phase in winter and 
Austria and Hungary | summer a clear rufous 
to Roumania; south | tinged with grey on sides 
through the alps and sometimes on back. 
Dark phase less com- 
S. vulgaris mon than red; much 
Precgiatal local variation in rela- 
Alwuen tive abundance. Sum- 





mer: Red phase, body 
clear rufous without 
chestnut suffusion, tail 
more intense rufous. 
Dark phase as in winter 
but general effect more 
sooty. Winter: Redphase, 
body rufous tinged light 
smoke-grey along sides,. 
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MEASUREMENTS 
(mm) 


Head and body: 

240 

Tail: 205 

Hind foot: 58 

Rostral part 

of skull broad 

and short 

(no. measured 
not stated) 


Head and body: 

237, 235, 250, 

262 

Tail: 200,190, 

210, 24.2 

Hind foot: 

66, 63, 64, 64 

C.B. length: 

48.4-51 

(no. measured 
not stated) 


Ingelheim, 
Germany 
Head and body: 
229.4, 
(220-236) 
Tail: 

192 (189-198) 
Hind foot: 
60.4 (59-61) 
Five adults 
from Busten- 
ari, Rou- 
mania 
Head and body: 
220.8 
(213-225) 
Tail: 181.2 
(170-185) 
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TABLE 1 (cont.) 
RACE DISTRIBUTION PELAGE MEASUREMENTS 


_ (mM) 


tail clear rufous. Dark | Hind foot: 
phase with grizzled | 58.6 (57-60) 
brown body and slaty | C.B. length: 


black tail. 46.6—50 
(no. examined not (5 adults 
stated) measured) 





A map is given to illustrate the distribution of these subspecies 
in the eastern States of America (Fig. 1). Our grey squirrels 
are descended from members of one or both of the first two sub-* 
species. H. E. Anthony gives the following account of these 
forms: 


— §Sciurus carolinensis carolinensis Gmelin. ‘The southern grey squirrel. 
A large arboreal squirrel with long, flat, bushy tail; ears usually 
without~tufts;—prevailing colour of upper parts greyish. Sexes 
coloured alike; seasonal variation not conspicuous. Upper parts 
mixed grey and yellowish-brown, head and back darker and with 
more of a brownish tinge than sides of limbs, neck and rump, 
which are greyish; ears yellowish white; hairs af tail yellowish at 
base banded with black, tipped with white, the general impression 
being blackish overlaid with white. Under parts whitish. Immature 
much like adults, but with less yellowish brown. Sexes of equal 
size. Total length 18 in., tail vertebrae 8.5 in., hind foot 2.5 in. 
Soles of feet usually aBked. Found (G. 5S. Miller, 1900) “from 
northern Florida north about to the lower Hudson Valley, west 
through the Alleghenies south of Pennsylvania to Indiana, Missouri, 
Oklahoma, and the edge of the plains’’. Sciurus carolinensis leucotis 
Gapper. Larger and greyer than typical carolinensis, apt to occur 
in black or melanistic phase; soles of feet may be hairy in winter. 
Upperparts in winter, silvery grey with faint grizzling of yellowish 
brown and black; a faint wash of yellowish brown on head, back, 
and upper surfaces of hands and feet; under parts white. Summer 
pelage with more rusty brown, especially along sides. Melanistic 
phase, everywhere black; various degrees of intergradation between 
grey and black phases may occur. Total length 20 inches; tail 
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Fic. 1 
Distribution of the grey squirrel and subspecies in the Eastern States of 
N. America. The grey squirrel found in Britain appears to be closest 
to the leucotis sub species, but is smaller, (after Hamilton) 
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TABLE 2. MEASUREMENTS OF 5S. carolinensis carolinensis AND 
S. carolinensis leucotis in N. AMERICA 


LENGTH (MM) 


SUB- AUTHOR | LOCALITY | NO. WEIGHT 


SPECIES TOTAL | BODY | TAIL (G.) 


Anthony ? ? | 457 | (241) 
(1928) 

carolinensis) Hamilton) N. Florida, 439 | (238) .5 | 400-450 
(1943) | Georgia 
Pratt : q 455 ? 
(1923) 


? 


Anthony ? ; 508 | (274) 


leucotis Hamilton} C. New 487 .O | 500-710 
York 
Swanson | Minne- 493 536-716 
et al. sota 


(1945) 


*4 examples for weight record 





vertebrae 9.2 ins., hind foot 2.8 ins. Found (Miller) in “Transition 
zone and locally lower edge of Canadian Zone from the Alleghenies of 
Pennsylvania north through New York and New England, to south- 
ern New Brunswick and southern Ontario; west to Minnesota.” ”’ 


In his book on the grey squirrel Middleton has pointed out 
that the range of Jeucotis includes New York and all the States 
from which Americans and English visitors normally leave the 
States en route for England; and he is of the opinion that all 
grey squirrels introduced into Britain have been of the Jeucotes 
stock. Coues and Allen state that the boundary line between the 
ranges of the two subspecies lies along the Potomac river;* 
and a gradual intergradation in type is found as this line is 
approached. Typical /eucotis forms are found in New England, 

*So that leucotis extends south to about isotherm 50°F. (Schott). 








Plate 2a. Skull of a grey squirrel, showing abnormal growth of incisor 
teeth. These teeth grow throughout life, and normally the upper and 
lower pair wear each other down. 

b. Here the teeth have grown at an angle, escaped wear, and one of the 
upper incisors has grown in a curve to pierce the skull. The squirrel 
had nevertheless managed to feed itself, and was apparently healthy 
when shot. Skull sent by Mr. Oliver Hook, New Forest. (5.M.Russell) 
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whereas Florida is the home of the typical carolinensis subspecies. 
It is possible that some specimens from the zone of intergrading 
were used for introductions into Britain. 

Unfortunately, the figures for measurements of size that I 
have been able to trace for forms of the American grey squirrel 
lo not seem to have been based on large numbers of specimens. 
‘The method of measurement adopted may have varied in the 
different series. A summary is given in Table 2 of the four series. 

Apart from the possibility of specimens from the intergrada- 
lion areas in America having been introduced and the added 
likelihood that variation in size and coat characteristics might 
be found in the different environment of a new country, the 
fact that very few melanics have been reported argues against 
our squirrels being of pure Jeucotis stock. Melanics do not appear 
in scattered districts throughout the range of the grey squirrel 
in Britain; in fact they are restricted to a small area around 
Woburn, where about a dozen black squirrels were introduced 
some time after the original introduction of greys. To establish an 
average figure for the total length of the grey squirrel in this 
country I used records from 310 animals. These were all over 
560 g. in body weight and so were, presumably, adults. No 
animals with recognisably damaged tails were used. ‘The measure- 
ments were taken with a metal rule marked in millimetres, which 
was laid along the side of the animal from nose-tip to tail-root 
when the animal was lying dorsal-side up with the head extended 
level with the body. The tail measurement was made from the 
root of the tail to the tip of the last vertebra. The tail was 
laid along the side of the ruler. No measurements were taken 
of the hind foot. 

The result of these measurements was an average figure of 
471 mam. for total length of body and tail. The specimens used 
came from Oxfordshire, Berkshire, Gloucestershire, and Essex; 
and the average result is smaller than that given for leucotis and 
larger than the figure quoted for carolinensis. The details of the 
pelage agree closely with those of leucotis. The ears are tufted 
in winter, whereas those of carolinensis are said to be usually 
without tufts. 

§Q.—C 
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Lo sum up: the race of British red squirrels is known to have ~ 
received additions from continental races over the past two 
hundred years, and some of the red squirrels living in Britain © 
appear to be of continental origin. Grey squirrels were intro- — 
duced from various parts of America and Canada, and the 
present population possibly represents the merging of colonies © 
derived from two subspecies. 

Anyone trying to work his way through the classification of © 
this family would perhaps sympathise with Bachman, who wrote 
in 1839 to Audubon complaining that “. . . the ever-varying © 
squirrels seem sent by Satan himself to puzzle the Naturalists.” — 





CHAPTER 3 


THE RED SQUIRREL 
ITS CHARACTER AND CHARACTERISTICS 


‘HE RED SQUIRREL has been scarce now for the last forty years 
over a large area of the Midlands and southern England, and 
there must be many people who have never seen one. Sometimes 
reds are shot in mistake for the grey squirrels and the bodies are 
sent in to natural history societies or museums as freak varieties 
of the introduced species. Many observers confuse the red squirrel 
with the brownish-coated young of the grey squirrel or with 
adult greys in summer coat. Others seem unaware of the fact 
that red coats in winter have a good deal of grey and chocolate 
brown in the coat and that red (almost orange) coats are only 
typical of the summer forms. 

Apart from differences in coat colour, the red squirrel can 
he distinguished from the grey by the pronounced eartufts 
present in winter, by its more pointed face and by its smaller size. 
‘The grey may be two inches longer from nose to tail-tip than its 
cousin and weighs about twenty ounces to the red’s twelve. The 
red squirrel’s tail is shorter but is thicker in winter. In the 
\rees, the red appears to move more swiftly; but the grey is faster 
on the ground. The general behaviour of the red is less bold. 

The scientific name for the British red squirrel is Sciurus 
vulgaris leucourus Kerr, and it is a race found nowhere else in the 
world. It is very similar, however, to the Continental race of 
red squirrel, Sccurus v. vulgaris Linnaeus, being distinguished by 
(the bleaching of the coat, particularly of the tail, in early spring; 
this is noticeable in February and March. Hence another name 
for it is the light-tailed squirrel (Pl. 3, p. 21). Naturalists at first 
thought that the bleached specimens were an accidental variety; 
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and Harvie-Brown, who was an authority on this species, wrote 
in 1881 of seeing specimens of this “‘variety” in Scotland. It was 
not really until 1896, when Thomas published his paper on the — 
moulting and bleaching of the species, that the process was — 
recognised for what it was. 

Barrett-Hamilton. and Hinton give figures for weight and 
body-length. The heaviest British red squirrel then on record 
(1921) was a male of 482 g. from Ringwood (New Forest). More 
usual weights of animals in adult pelage lie between 250 g. and 
340 g. and the average of seven adults from Scotland was 312 g.* 

The coat of the red squirrel is brownish-red on the head, 
limbs and-back;-and the underparts are white as in most diurnal 
species. The hairs are longer and denser over the rump and 
flanks, where the woolly underfur is thickest. In winter the hairs 
here are sometimes 25 mm. in length. The tail hairs are even 
longer, reaching from forty-three to fifty-seven mm. in January. 
The conspicuous ear-tufts may be thirty-five mm. long, standing 
up in “pencils” and giving an air of surprised enquiry to the 
face. 

There is a noticeable difference in the appearance of the 
squirrel in summer and winter; the summer coat 1s coarse and 
short and rich chestnut, varied by tones of grey near the tail 
and on the crown of the head. The ear-tufts are absent or greatly 
reduced, the palms and soles are hairless, and the tail is thin and 
creamish-white. In winter the upper parts are more brownish- 
grey than chestnut, and even the limbs are less rufous than in the 


*The following table for body-length is compiled from figures given by 
Barrett-Hamilton: 


AVERAGE DRAWN FROM : HEAD AND BODY TAIL TOTAL 
(mmm.) (mm.) (mm. ) 
16 males (Dorset) a4 205 169 374. 
35 females (Dorset) st 207 172 379 
21 males (Essex) is 220 170 390 
21 females (Essex) My 217 r71 388 
Average: ©... Q12 170.5 283 


These figures suggest that there may be an appreciable difference in size among 
squirrels from different localities; but the two series were collected in difierent 
years, and this may affect the figures. 
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summer months. The fur is thick and long, the bushy tail is dark 
brown and the ear-tufts are very noticeable. The palms and soles 
are hairy, and at this time the hairs of the coat are ringed with 
brown and dull white, whereas in summer they are each of one 
colour. As winter turns into spring this coat shows signs of bleach- 
ing and the general tone is lighter. The body fur is changed 
twice during the year, and the long hairs of the ears and tail 
once; but a gradual bleaching process from the brown of winter 
to a yellowish-white in summer is also undergone by tail and ear- 
tufts—and to a lesser degree by the hairs on the body. 

The spring moult may take about six weeks. It is first apparent 
on the muzzle and limb-tips, and spreads backwards and body- 
wards, until the old coat remains only on the rump and the backs 
of the thighs. This gives a comical effect—a pair of woolly 
pantaloons on an otherwise spruce and sleek animal. There is 
considerable variation among animals during the time of moult 
in different places, in some it begins earlier than in others, and 
individuals are found with varying moult patterns. Sometimes 
a patch of new hair will appear first in the centre of the rump, 
or a patch of winter fur will remain till last on the neck. The 
change to the summer coat occurs in April or May, and it is 
moulted out again in October or November. 

The autumn moult takes place in the reverse direction; the 
posterior half of the back changes first, and winter hair spreads 
io the upper surfaces of the thighs and then to the forepart of the 
back, over the flanks and forelimbs, and lastly to the belly and — 
under-surfaces of the limbs. Directly this moult is completed, 
usually in November, bleaching begins. This process, which 
never takes place in unannulated hairs, seems to affect the black- 
ish-brown pigments in the winter coat. As Thomas noted, it 
occurs mainly in autumn and early spring, and so cannot be 
due to any special action of the summer sun, since the summer 
coat is shed before bleaching begins. The process continues 
steadily until February or March, by which time the whole 
animal is almost a dull yellow in appearance. (The “straw- 
coloured” squirrels sometimes reported are almost certainly 
animals in this stage.) The spring moult usually begins before 
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the body has matched-up to the creamy colour of the tail and 
ear-tufts. 

The long hairs of the ears and tail follow a twelve-month cycle. 
In late July or early August, a blackish-bristling of new hair 
becomes apparent on the tail among the thin white hairs of the 
year before. By September these old hairs have fallen and the 
vigorous new hair becomes obvious. The dark bushy tail of 
winter is fully grown by January, and then the hairs begin to- 
bleach. At the end of the summer they are practically white; 
sometimes this stage is reached as early as June. The whitening 
begins at the tip of the tail, and by the time it reaches the body 
end new hairs are beginning to appear here; this renewal of — 
hair works towards the tip of the tail. The long hairs of the ear- 
tufts follow the same cycle as the tail; they appear in September 
srow until January, then become white and thin. They seldom 
persist with the summer coat. Barrett-Hamilton records one 
squirrel found to have a growth of new hair on the tail in May; 
but this is thought to have been an early autumn tail-moult. 
There is no other evidence that suggests a spring moult of these 
hairs.” 

It is interesting that red squirrels in Norway, Scirus vulgaris 
vulgaris Linn., have a similar moult-pattern to that of our species, 
and also appear to bleach after the autumn moult. This similarity 
has led some people to consider the two squirrels to be the same, 
but in fact the Norwegian squirrel does not undergo bleaching at 
all, but grows a greyer coat after the autumn moult (Collett). 
The winter paleness is thus due to renewal of hair and has nothing 
to do with bleaching. The British squirrel is the only subspecies of 
S. vulgaris which undergoes bleaching; but a similar process occurs 
in Heliosciurus mutabilis of Nyasaland and Ratufa bicolor of Java, 
according to Thomas. 

Blyth, Aplin, and Macpherson independently determined 


*Since this was written I have seen some young grey squirrels in captivity 
which were growing new hair at the tip and the base of the tail in May. They 
moulted very early, beginning to lose the winter body-fur in February. All 
were autumn-born young. Compared with grey squirrels of the same age-group, 
living under natural conditions, these were abnormal in their time of moulting. 
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the fact that young red squirrels of spring litters have winter 
pelage for their first coat. Blyth also recorded that autumn- 
born young were found in the nest with summer pelage. The 
young moult soon after leaving the nest and acquire the same 
seasonal coat as the rest of the population. Collett found that 
young Norwegian squirrels moulted later than the adults, and 
it is likely that this is also the case with our squirrel. 

Albinism occurs in the British subspecies but true melanism, 
if it ever occurs in true Jeucourus, is rare. In 1865 M. R. 
Pryor wrote “. . . while shooting near Watford I distinctly saw 
a black squirrel . . . but not knowing they they were not often 
seen in England I did not shoot it. I have frequently seen, near 
here, squirrels with fur as dark as that of the sable on their tails 
and their whole body very dark.” Alas for those animals which 
Pryor did know to be rare ! It is possible that his sable-coloured 
squirrels may have been the results of crossing between a melanic 
and a normal red, but it has already been said that the winter 
coat of the species is a darker brown with grey tones, and it is 
probable that these were the squirrels seen by Pryor. Harvie- 
srown also writes (p. 123), “I can distinctly remember chasing 
a black squirrel in a hedgerow not far from Dreghorn Castle 
near Edinburgh in or about the year 1860.’ Melanism is common 
among the Continental red squirrels of some districts in France, 
Germany and Switzerland, and in the Finen region of Denmark 
Sparck says there is a homozygotic population of some 72,000 
dark squirrels. It is quite possible that specimens of this type 
Lave been released in Britain from time to time. On examination 
it would have been possible to separate those “black” squirrels 
which were in reality normal red squirrels in the darker coat of 
winter, from any true melanics. It is unlikely that there were mel- 
anic grey squirrels in Britain at this time, and I think we can 
assume that the black squirrels must have come from introduc- 
tions of the Continental subspecies. 

Later records of black squirrels are capable of another explana- 
tion because numbers of melanic grey squirrels are now to be 
found in England; but when some were seen in the neighbour- 
hood of Penicuik in Midlothian from 1942 onwards a specimen 
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sent to the British Museum of Natural History was identified as — 
a member of the dimorphic Austrian race of red squirrels. It is — 
said that black squirrels were not uncommon in Epping Forest 
before the arrival there of the grey squirrel in 1947; one such 
animal was seen in Parndon parish in 1943 and is said to have 
had black eartufts and tail, the back black but tipped with silver, 
and the underparts white. In 1944 a black squirrel was seen in the 
Waveney Valley in Norfolk. and in 1951 one or more appeared 
in the Barnston Dale district of Cheshire. At Rostrevor in Co. 
Down, a *‘pure” black was seen in 1950; partial or pure melanics 
can be seen there, according to reports, at any time. These in- 
stances almost certainly refer to colour phases of the red squirrel, 
since the grey is not resident in the three localities concerned. 

Cold, moist climate is said to favour the development of 
melanic forms; and a direct correlation has been found by 
Sparck between the dark phase of S. v. vulgaris and deciduous 
forest. Lihring concluded that the black phase was more abun- 
dant in the mountainous parts of the range of this subspecies in 
Europe. 

Records of albinism are given by Barrett-Hamilton. He 
lists ten pure albinos and one, parti-coloured but with pink 
eyes, which were recorded in 23 years. Miss Frances Pitt adopted 
a female albino red squirrel found at Llangedwyn near Oswestry, 
Wales. This female was mated with a red squirrel from Germany 
and produced a litter of three normally-coloured young. She is 
now dead. Four albino red squirrels occurred in 1950 in Cynwyd 
Forest, N. Wales. One, which was run over by a lorry, was 
secured by Mr. F. C. Best, the conservator, who kept the skin. 
This had a trace of silver-fawn down the spine. The animal is 
said to have had pink eyes. Mr. W. A. Cadman of the N. Wales 
Conservancy, tells me that he remembers seeing two stuffed 
albino red squirrels in a public house at Leeming Lane near 
Bedale in the North Riding of Yorkshire. Many years ago an 
albino was seen in Bidston Woods near Birkenhead in Cheshire. 

Turning to more general features of the squirrel’s appearance, 
there are several groups of tactile hairs, longer and stouter than 
those of the rest of the coat. There are four sets on the head. 





GENERAL CHARACTERISTICS. RED SQUIRREL 29 


These are: the long black hairs of the whiskers, a group of hairs 
above the eyes, two or three hairs on each cheek below the eyes, 
and a few on the underside of the head just in front of the throat. 
There are also white tactile hairs springing from the position of 
ihe mammae, of which there are four pairs, a pectoral, two 
abdominal and an inguinal. One long hair is present in the 
mid-sternal region. 

The undamaged tail, with its hairs, is of about the same length 
as the head and body. Without hairs it is about equal to the body 
only. The tip of the tail is often damaged, and several centimetres 
lost, presumably in fights. The skin is smooth, not scaly, and there 
is a dense covering of underfur from amongst which spring the 
long tail-hairs; these arise mostly from the back and sides of the 
(ail. Special muscles control the arrangement of the hairs, which 
can be fluffed out so that the tail looks like a bottle-brush, or 
flattened horizontally to give the effect of a broad ribbon. — 

The uses of the squirrel’s tail are various. It is certainly 
important as a balancer; in climbing, swimming and leaping 
it is held straight out; in running it either streams out close to 
ihe ground or is undulated slightly ; it is used vigorously to 
help the squirrel regain its balance in the thin topmost branches 
of trees. The sudden fluffing out of the tail seems to take place 
in play and when the animal is scared or angry. On a cold 
windy day the squirrel lays its tail along its back and hunches up 
under it as though to keep warm. ‘Topsell wrote, “... and 
as peacockes cover themselves with their tails in hot summer, from — 
ihe rage of the sun as under a shadow, with the same dispos- 
ition doth the squirrel cover her body against heat and cold.” 

The hands of the squirrel have four long digits with strong 
claws and a vestigial thumb with a small flattened nail. When 
ihe animal is holding a nut the digits are curved and spread 
slightly, and press the nut against the thumb tubercle. Ihe feet 
are larger and stronger then the hands and have all five digits 
(leveloped; 3 and 4 are the longest, 2 and 5 slightly shorter, and 
| is the smallest. All bear curved claws. 

The teeth are, of course, very important indeed in the health 
and livelihood of the squirrel. ‘The two pairs of incisors continue 
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to grow all through life, and are worn down at the back (where 
there is no enamel) more swiftly than in the front, so that a sharp 
cutting edge is maintained. As with many rodents, loss or injury 
to an incisor usually causes death, because the opposing tooth 
has nothing to grind against. If the animal does not die of 
starvation the tooth grows in a curve until it pierces the skull 
and kills it (Pl. 2, p. 20). The forward wall of the incisors is of an 
orange colour. In the upper jaw there is a small peg-like anterior 
premolar, of little functional importance, since there is no corre- 
sponding tooth in the lower jaw. There are four pairs of grinding 
cheek-teeth (pm2-m3) in each jaw, and the prominent inner 
cusps of each upper molar work in the concavity of the opposing 
lower tooth, while the cusps on the outer surface shear between 
those of the partner in the other jaw. These teeth are rooted. 
(Fig. 2, Pp. 31). 

. P. Naumov conducted an investigation into the wearing- 
down: with age of the cheek teeth of a Russian race of the red 
squirrel. He claims that it is possible to tell the age of the animal 
from the state of these teeth. 

As the squirrel goes about its daily pursuits, it may pick up 
and harbour a number of parasites. Fleas and lice are commonly 
found, and one kind of flea (Monopsyllus scturorum sciurorum 
Schrank, 1803) is known as the red squirrel flea because it is 
typically present on S. vulgaris. ‘Two species of louse share this 
association with the red squirrel, Enderleinellus nitzschi Fahrenholz 
and Neohaematopinus sciurt Jancke. Although these parasites are 
bound to cause discomfort their activities are less serious than 
those of some other species; for instance, a type of Eimeria found 
in red squirrels causes coccidiosis which may lead to death. 
In 1904-1926 an outbreak of disease among squirrels in Kent 
was investigated, and the animals were found to be infested with 
Eimerra. Lampio has found that the population in Finland is 
subject to epidemics of this nature. Again, mange can cause 
or contribute to the death of squirrels, and this condition occurs 
when the mite Sarcoptes is carried. In Sweden the red squirrel 
is suspected (G. Olin) of being a host to B. tularense, the bacterium 
which causes tularemia. Some descriptions of the external 
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Fic. 2 
Cheek-teeth of red squirrel, from Miller (1912) by permission 
of the Trustees of the British Museum (Nat. Hist.) 


symptoms of diseased squirrels from localities in Britain at the 
beginning of this century do not seem to be like those caused by 
coccidiosis and may, Middleton believes, have been due to some 
other agent. 

Other parasites which have been found associated with the 
species include a louse, Polyplax sphaerocephala Burm. (Evans); the 
sheep-tick, Ixodes ricinus L. (Milne) ; and (Cameron, Parnell) 
the helminths Enterobius scouri and Trichostrongylus retentaeformis, 
and Oxyuris acutissima Zeder and Oxyuris ungula. 

It seems that the red squirrel is not quite such a prolific breeder 
as the American squirrel. In the south it may produce two litters 
in the year, but in Scotland, according to Barrett-Hamilton, 
there is no second litter. The most important breeding season 
stretches from January to April; young are found in the nests 
towards the end of this time. In mid-April 1948 I found two 
young with their eyes already open in a nest in Argyll. In August 
1951 some half-grown young were seen at Saddell, in Kintyre. 
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Late litters in the south are recorded from May until August. 
The number of young ranges from one to six, but three is a good 
average. lhe gestation period is about 46 days; at eight weeks of 
age the young are active and can be seen foraging for themselves 
near the nest. Males are reported to be more numerous than 
females; Barrett-Hamilton notes that they are said to be 
monogamous. 

There are accounts of red squirrels living in captivity for 
periods up to eight years. In an analysis of records kept by the 
London Zoo, Chalmers Mitchell reported that the average life 
of 77 squirrels was six months; the maximum 20 months. It 
seems almost certain that these low figures must be due to the 
conditions under which the animals were kept. The meaning of 
these figures is still further obscured by the author’s admission 
that no record was kept of condition or age of the animals when 
admitted to the Zoo. 

Lhe food of the red squirrel varies with the seasons; like 
its cousin the grey squirrel it eats many things besides the pro- 
verbial nuts. In spring it eats tender young shoots and buds, 
the sappy inner bark of young conifer trees, bulbs and roots, and 
some insects; later, seeds from pine-cones. In summer it eats 
fruits and berries as well as greenstuff. There is some evidence 
that grain is not so popular with the red squirrel as with the grey, 
which will pull corn-ricks about and also eat standing corn. 
Autumn is the squirrels’ feasting-time; acorns, beechmast, the 
seeds from some cones, hazel-nuts, hips and haws, various seeds 
from plants, and agarics are sought after and found in profusion. 
I have watched a young red squirrel eating Boletus sp. They have 
been observed both eating and burying the truffle Tuber cibarium. 
They will also eat ants’ eggs. All squirrels seem to be attracted 
by flowers, which they may pluck and tear apart. In winter they 
are out foraging for food in almost all weathers; and a good deal 
of time is spent on the ground. ‘There is much digging and nosing 
about in the litter, and it is a debatable point whether these 
searchings are random, or are guided by memory or scent. If 
captive squirrels are provided with trays, some of dry sand and 
some of moist earth, in which are buried acorns at a depth of 
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about one inch, the acorns in the damp earth are dug up and the 
others left. This suggests that scent may be used to find buried 
food. The trays themselves can be changed around but the same 
result 1s recorded. 

In the autumn, when there is-more food than the animal can 
cat, much energy is expended on burying and storing the surplus. 
‘This super-abundance, and not a presentiment that hard times 
are coming, seems to be the driving force. Captive squirrels will 
bury excess food all the year round. ‘he importance of the 
practice of caching surplus food increases with the severity of 
(he climate in which the animal lives. Even if individuals do not 
locate their own hoards, the universal nature of the habit makes 
it likely that some buried food will be unearthed under food- 
bearing trees in a well-populated area. The search for food con- 
linues throughout the winter in all degrees of cold, although 
on days of heavy snow, rain or tempestuous wind the squirrels 
inay remain in their nests. If snow prevents them from feeding 
for long, however, they die. These facts contradict the legend 
ihat for the greater part of the winter the squirrel remains snug 
wnd torpid in the nest, emerging only on mild spring-like days 
lor a little desultory feeding. It may be the prevalence of the 
hibernation theory that has led people to believe that vast 
hoards of nuts are commonly laid up by squirrels in holes and 
hollow trees, while the squirrel, presumably, slumbers nearby. 
(ne authentic case of hoarding that I have heard of in this 
country was carried out by an enterprising grey squirrel which 
was driven from beneath a fallen tree later found to shelter some 
iwo hundred hens’ eggs. ‘The squirrels of other countries may 
inake veritable nut-piles, like the Douglas chickaree of America, 
but this is not a very usual practice of the British red squirrel. 
Like the grey squirrel it can be observed pushing an odd nut 
into a crevice or tamping down the surface litter over individual 
nuts under the parent tree but it accumulates a hoard in one 
place much more rarely than is supposed. 

An appeal made for information about red squirrel food stores 
(on a Country Questions programme on the B.B.C. Home Service) 
brought many replies; but only a few of these gave convincing 
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particulars. A gardener on a large Norfolk estate where red 
squirrels were plentiful had watched a pair carrying nuts up a 
tree; later he investigated and found a hole similar to that made 
by a woodpecker. Inside there was a store of beech nuts, about 
one pound, all beautifully dry. Only beechmast was stored, 
although walnuts, acorns and chestnuts grew nearby. This 
happened many years ago and the informant said that it was the 
only instance he ever witnessed. (Mr. G. E. Clements, Wadding- 
ton, Lincs.). 

Mr. Matt Philipson of Northumberland, who has been an 
active naturalist for fifty years, tells me that he has often found ~ 
such stores. He says that he has watched red squirrels laying in 
stores in November and carrying beechmast, acorns, and hazel nuts 
to holes in trees, and holes in the ground, but in the majority of 
cases the cache was made in a disused drey or nest in a tall tree. 
Mr. Philipson climbed such trees and found that the stores were 
usually either of nuts or acorns or beechmast—not a mixture 
of different food items. Quite often these hoards remained un- 
touched throughout the winter. 

A forester from Aberdeen told me that he had never seen a 
red squirrel storing food, but felt sure that they did sometimes 
bury mast collections in the ground. His proof was the discovery 
of several bunches of from thirty to forty beech seedlings on a steep 
bank in a wood where there were many red squirrels. ‘The 
hoards had been forgotten—and now the young beech trees 
which sprang from them are growing in a forestry plantation. 

Other people living in places where there are red squirrels 
have found collections of hazel nuts or chestnuts buried in their 
gardens. ‘Three and a half pounds of cob nuts were found inside 
a car which had been laid up for two years in a garage adjoining 
a wood on the Chiltern Hills—they had been pushed in through 
a hole in the roof lining. Over a quarter of a peck of nuts were 
dropped in through a small hole in a cottage roof in Suffolk and 
found when repairs were carried out. Red squirrels may have 
been responsible for these collections. A rather surprising find 
was made in 1950 in Wiltshire when a fallen branch was being 
sawn in half. Out rolled a quantity of nuts, all shelled, fresh and 
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moist. There were no nut bushes within a couple of hundred yards, 
and Mr. A. J. Reid of Lackington, who reported this, said that 
he knew of no-one who had found a hoard before although he 
had lived in the country all his life. Certainly no sane squirrel 
would shell his nuts before storing them. 

It is quite possible that some people may have confused squirrel 
stores with those of other animals, notably the long-tailed 
(icld-mouse. This creature collects nuts and beechmast, hawthorn 
berries and rose hips and stores them in old blackbird or thrush 
nests in the trees and hedgerows. Coal-tits will bury beechmast; 
jays will hide acorns, and the nutcracker sometimes lays up a 
nine-month supply of food. | 

A layer of fat is accumulated during the squirrel’s autumn 
period of plenty, and this is drawn on throughout the hard winter 
months. In most animals the fat has been reabsorbed by the spring. 

Red squirrels are frequently found in mountainous country. 
In 1860 Dickie recorded them as being found up to 1,400 feet in 
Aberdeen. Harvie-Brown tells of one which was found at least 
nine miles from the nearest tree, on a high peak of Ben-y- 
shrotan (3,825 feet). The red squirrel in Wales is said to be 
lound in woods and trees right up to the limits of growth on the 
hills. (The grey squirrel, both in America and in this country, 
clings more to the low ground; but Mr. Cadman reported to me 
1 case of a grey squirrel caught in a tunnel trap set in peat bogs 
on the highest point of Llanbrynmai Moor (Garnedd Wen) at 


1,716 feet above sea level and three miles from any timber. 


I'his was in October 1947.) 

Squirrels have often been observed swimming. Meade- 
Waldo is reported to have seen one swim across Loch Ericht 
wt a place where the loch was a mile wide; and there are numerous 
other reports of squirrels entering the water deliberately and 
crossing lakes, streams, and rivers. ‘The swimmer of Loch Ericht 
was observed on landing to have the tail completely dry—an 
amazing feat over such a distance. How universal this habit 
may be is not known; there is a suggestion that unbridged rivers 
may have held up the advance of the grey squirrel at points in 
(his country, although it, too, has been seen swimming. 
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Apart from man and possibly the grey squirrel, our 
own squirrel has few important enemies. In the past, the red 
squirrel was probably eaten by wild cats and pine-martens; but 
these are now almost extinct, although wild cats still survive 
in parts of the Highlands, and pine-martens can be found in 
Scotland and Wales. (Pl. 4, opp.). Barrett-Hamilton lists owls, 
kestrels, stock-doves and stoats as sometimes occupying the dreys ; 
but this usually occurs after they have been abandoned. Stoats 
may sometimes kill squirrels; in 1865 Alston reported seeing a red 
squirrel treed by a stoat, which made off reluctantly when dis- 
turbed. Kestrels probably only get a few young squirrels in 
open places. It is likely that the species suffers more losses through 
hard winters, disease, and the destruction of its habitat than 
from any other cause. 

The typical habitat of the species is often said to be dense 
coniferous woodland, where the squirrel lives a secluded life. 
This is the ancestral habitat, certainly, but now the squirrel 1s 
no longer confined to it, and may occur in mixed woodlands also. 
The gradual shift of habitat has probably been going on for a 
long time, ever since the separation of Britain from the Continent, 
when the climate became milder and pines and other conifers 
became scarcer. Red squirrels have lived for several thousand 
years in deciduous forests in Denmark. 

The most obvious evidence of the squirrel’s presence is the 
drey, a compact structure which is as large as a football. The 
outer covering is an intricate weaving of bare twigs, leaves, moss 
and stripped bark (often honeysuckle bark) while imside a cavity 
some nine inches across is lined with dry grass and moss, shredded 
bark, leaves, and sometimes sheep’s wool. The whole structure 1s 
spherical and there is no visible entrance hole, though the outer 





Plate za (above). Wiip cat. Still surviving in parts of the Highlands, the wild 
cat is thought to have been one of the natural predators of the red squirrel. 
(Douglas English) 

b (below). PrneE-MARTEN. Another natural predator of the red squirrel 1s the 
pine-marten, now reported to be increasing in numbers in parts of Wales and 
Scotland (Frances Pitt) 
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wigs in one or two places may conceal a short tunnel to the 
inner cavity (Pl. 5, opp.). 

The presence of squirrels is revealed, not only by dreys, but 
food or nest material which they drop. Fir-cones chewed and 
(attered (Pl. 6b, p. 52), green shoots cut down, shells of nuts 
(Pl. 6a, p. 52) or bitten agarics left scattered around a tree- 
stump or other convenient dining-place (for the squirrel prefers 
(0 cat on some raised point where it can keep a look-out against 
possible danger); all these signs give the squirrel away. Some 
iut-shells can be traced to the species which opened them. Over 
one hundred years ago, Gilbert White gave directions for dis- 
linguishing hazel-nuts opened by a squirrel from those dealt 
with by a field-mouse or a nuthatch. He says that the squirrel 

. after rasping off the small end, splits the shell in two with 
his long foreteeth, as a man does with his knife’’, whereas the 
field-mouse “. . . nibbles a hole with her teeth, so regular as if 
drilled with a wimble, and yet so small that one would wonder 
how the kernel can be extracted through it”; while the nuthatch 
“picks an irregular hole with its bill” after wedging the nut 
firmly in some crevice. I have tried to illustrate how these shells 
would look. (Fig. 3). 





Fic. 3 
Hazel nuts opened by an adult squirrel, a field-mouse, and a 
nuthatch 


A close examination of the trunks of trees will often reveal 
long scratches of three parallel lines. These are the typical marks 
of the squirrel, made by the three longest digits of the hand or foot. 
Often these marks are most noticeable at eye-level or below, 
where, the squirrel has dropped off or leapt onto the tree. Some- 
times the squirrels’ favourite route of approach to a nest-tree can 
8Q.—D 
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Tracks left by a 
squirrel in snow 
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be worked out by an examination of the scratch 
marks on neighbouring trees. 

The tracks left by the squirrel in snow or mud 
are illustrated below. The smaller marks left by 
the forefeet are often partly or wholly obliterated 
by the imprint of the hindfeet. The fore feet do 
not appear to be planted so close that only one 
depression is made, as often happens in rabbit 
tracks; and the whole print is smaller and more 
delicate than the rabbit’s, with claw marks that 
are more obvious. 

The red squirrel is guilty of damage to timber, 
fruit, and bulbs, and it may also destroy eggs, 
fledgelings and adult birds. These offences are 
widely advertised in descriptions of the American 
grey squirrel, but with the decline in numbers of 
our Own species, its misdoings tend to be forgotten. 
There is a mass of evidence showing that the red 
squirrel will pilfer plums, Spanish chestnuts, 
cherries, apricots, peaches, strawberries, pears and 
other garden fruit when the opportunity arises; 
eating the soft parts and in some cases also the 
kernels. It will dig up and eat daffodil bulbs, cro- 
cuses and other plants. Among trees in conifer 
woods and plantations its activities are more 
serious, especially when it is present in large 
numbers. It will be essential to control squirrels 
should they become abundant in the young plan- 
tations of the re-afforested areas. There was an 
instance at Glen Tanar, Aberdeen, where 1,000 
trees, worth £500, were ruined in one year by 
squirrels. On the Cawdor estates, over £200 was 
paid between 1862-78 for the destruction of more 
than 14,000 squirrels, to avoid such damage. It 
must be mentioned here that Harvie-Brown, 
writing of the Cawdor squirrels, says, ‘““One day 
the factor saw a bunch of squirrels’ tails arrive 
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ul the station addressed to the keepers; a day or so afterwards 
they were presented to be paid for’. So much for the value 
of an estate census based on bounty paid out.* 

It is not really known why squirrels attack the bark of 
young trees; grey squirrels also do this, selecting trees of eight to 
lorty years of age but usually they bark only deciduous trees. 
The spring and summer, April — July, is the time when most of 
this barking is done; it has been suggested that, as the inner bark 
secretes a sap which is rich in minerals, this is the prize. Middle- 
(on thinks that the restriction of this habit, to conifers in the case 
of the red squirrel, and hardwoods in the case of the grey, is 
due to the primitive habitat distinction of the two species. Grey 
squirrels attack the shoots and buds of conifers, however, and 
red squirrels do the same to hardwoods—noticeably horse- 
chestnuts, sycamores and beeches. 

The destruction of birds’-eggs and young is an offence of 
which both squirrel species are guilty. This birdnesting habit is 
probably not universal, but acquired by individuals. One observer 
saw a red squirrel stalk and kill a blackbird.. Another shot a red 
squirrel eating the eggs of a song-thrush. The red squirrel has 
been seen taking eggs or young from nests of pheasants, yellow 
wagtails, mistle-thrushes and spotted flycatchers; but these are 
not regular items of diet for the species. 


*The often-quoted vermin bounties on the Glengarry estates between 1837 
and 1840 strike us as being the best example of this kind. Unquestionably 
the English M.P. who was the tenant was grotesquely fooled, by 198 wild cats, 
246 pine-martens, 106 polecats, 275 kites, 371 rough-legged buzzards, etc. etc.— 
altogether bounties were paid on 4,874 head of birds and beast of prey in four 
years; in some cases more were paid for than have ever been seen within a 
hundred miles of Glengarry. Eds. 

t+Minor damage to forestry is also caused by the red squirrel, when eating 
tree-seed, such as acorns, beechmast, Japanese larch-cones, Scots pine-cones, 
spruce-cones and other kinds. 


CHAPTER 4 


THE GREY SQUIRREL 
ITS CHARACTER AND CHARACTERISTICS 


AN ADULT GREY SQUIRREL measures about 18} inches from the 
tip of its nose to the last vertebra of its tail; the females are, on 
the average, slightly larger than the males. Its tail is never 
pe than its head and body, which together make up 10- 
104 inches of its total length. At birth its body-weight is just 
under half an ounce; and wien the animal iS Jee i grown it 
Geanies wae than the red. 

The grey squirrel’s coat is not uniformly grey; in fact only after 
a long and careful search can any hair be found which appears 
to be grey. The soft short underfur on the body and tail is the 
nearest approach to grey, but even these fine hairs show faint 
zones of brown on the tips. The longer and coarser guard hairs 
are banded with black, white, and brown, and there are_hairs 
which are pure black, pure brown of various shades, and pure 
white. There are two different coats each year, the water Oud 
being the most attractive. Then the squirrel is a fine silvery grey, 
with a brownish streak down the middle of its back, tapering 
towards its tail; there are also bright russet bands on either side 
along the ribs, and many animals have a splash of the same russet 
on the upper surface of their paws. Eartufts are present, and may 
be formed of reddish brown hairs or sometimes of white hairs. 
The underparts are white throughout the year. 

In summer the coat is sleeker and browner. The hair falls 
from the ears and grows again very slowly, so that the general 
impression is that the ears are naked; the tail becomes narrower 
with the loss of the long White-fanped guard hairs, which do not 
become obvious again until the following autumn. The general 


40 





GENERAL CHARACTERISTICS: GREY SQUIRREL Al 


(one of the upper parts varies quite a bit among individuals from 
a, palish buff to reddish chestnut. ‘The russet splashes on paws and 
along the ribs are noticeable. The animals lose their reserves 
of stored fat during the early spring, and this combined with the 
sleeker coat gives them a rather ugly, head-heavy appearance. 

A more detailed study of the coat and the yearly and twice- 
yearly moults is contained in a later chapter. (Ch. 11, p. 148). 

To many people this brief description of Sczurus carolinensis 
will be all too familiar; but there are still two counties in England 
and Wales which have never yet reported a grey squirrel within 
(heir boundaries, and several more in which it 1s not a resident 
but a rare visitor. Unfortunately it 1s of greater interest to those 
who are still unfamiliar with its ways, and there is a danger that 
people will take squirrels as pets to places which they have not 
reached yet by their own efforts. 

Even where it is well-established confusion sometimes occurs 
over the identification of this notorious species. There is the sad 
story of a farmer in Dorset who thought he had captured a 
prized grey mink escaped from a neighbouring fur farm, but 
who was met with a smile instead of the hoped-for reward when 
he handed in—a grey squirrel - And there are even sadder stories 
of red squirrels being shot as “‘freak greys’’ in Sussex, Hertford- 
shire, and other places where they linger on in what has now 
become grey squirrel country. 

Another introduced animal which may be confused with a 
small grey squirrel is the Continental, Fat, or Edible Dormouse, 
Glis glis. Some of these were bicudht over from the Continent 
in 1802 by Lord Rothschild, and released in ‘Tring Park. ‘They 
settled down comfortably, and have since increased their range 
to cover parts of several surrounding counties. No great outcry 
has been raised against Glis glis, for it is a nocturnal species which 
hibernates in winter; it does not indulge in self-advertisement of 
the kind practised by the grey squirrel. Complaints from house- 
holders of disturbing noises in roof and attic at night, of noc- 
turnal raids on garden fruit, and of “‘squirrels”’ that scale up sheer 
walls and nest in the house, may give clues to its whereabouts. 

It may appear improbable that a dormouse should be mis- 
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taken for a squirrel. However, this fat dormouse is something 
of a giant among dormice, far larger than the British species, 
Muscardinus avellanarius; the body and tail measure about seven 
inches each, the coat is grey above and whitish grey below. 
The dark boot-button eyes are large and protrude slightly, and 
they are ringed with dark hair. The body, plump and solid, may 
weigh from six to seven ounces, and the tail can be fluffed out 
to measure two inches across. (Pl. 7a-b, p. 53). 

Glis glis hibernates in winter, making nests in deep burrows 
or hollow trees, and in thatch, broken roofs of sheds and outhouses, 
or in lofts and attics. On awakening from hibernation it may 
breed, having from two to nine young in a litter. It feeds on 
fruit, nuts, insects and bark; yet in the last forty years there have 
been no reports of its damaging forest, garden, orchard or fruit 
crops, although in other countries it 1s reported to cause consider- 
able damage. It can climb smooth walls and even the glass of a 
window. 

A recent survey of the present distribution of Glis glis in 
England by H. V. Thomspon shows that it is still numerous in 
the environs of the original point of introduction, and it 1s well- 
established over an area of about 100 square miles between 
Aylesbury, Beaconsfield and Luton. Dr. Geoffrey Vevers tells me 
that he has trapped eighty-three of these dormice around his 


.y bungalow at Whipsnade since 1930. Presumably all Glis glis 


at present in the country have arisen from the Tring release of 
1902. 

Young grey squirrels can be distinguished from these dormice 
by the russet-brown splashes on the coat, the hairy paws, large 
head, and wider, less protruberant eyes. Even though there may 
be a similarity between the two animals at a distance, their 
habits are different; squirrels do not as a rule search for their 
food at night or live in buildings, and their bounding gait on 
the ground is characteristic. The grey squirrel flea, Orchopeas 
howard is found on Glis glis. 

The American squirrel is a more powerful animal than the 
smaller red. Among mammals which it has been observed to 
fight and kill are rats, stoats, rabbits, and leverets; it has been 
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known to kill cockerels and sitting birds. Some squirrels develop 
a taste for egos, and-will raid nests of all kinds in search of them. 
If there are fledgelings in the nest these are sometimes killed, 
and it is usually their heads that are attacked and cracked open. 
lights to the death between adult squirrels are not common, 
but greys are known occasionally to kill other greys and red 
squirrels. More frequently young squirrels are attacked; in 
some cases this is due to overcrowding; in some cases where the 
heads of very small nestlings are broken open (in the same way 
as those of young birds) it is just possible that the skull reminds 
ihe squirrel of a nut. I have actually seen a female perform this 
pruesome act with a young dead squirrel. All acts of aggression 
like those listed above are loudly proclaimed as evidence of the 
savage nature of the grey squirrel; but they are not a common 
habit among the entire population. 

Squirrels are themselves killed by the guns, traps, cars, and 
dogs of Man; more rarely by cats, and sometimes by stoats,.owls 
and hawks. (In most cases it is the young inexperienced squirrel 
which falls a prey to the last four.) They may die from drowning, 
while trying to cross choppy water, and there are a few records, 
both from this country and America, of squirrels found frozen 
to death in their nests during bitter weather. Conditions of 
drought are said to be very unfavourable for them. Guns, traps 
and the effects of food scarcity followed by exposure to cold 
weather, probably account for the majority of the deaths which 
are not due to complex factors operating more or less continu- 
ously to control the age structure and density of populations. A 
life span of from eight to fifteen years is not uncommon in the 
shelter of captivity, but only a small percentage of squirrels 
seem to survive more than three or four years under natural 
conditions. 

The grey squirrel reaches sexual maturity towards the end of 
its first year of life; until then it is fairly easy to distinguish from 
the adult. But once a female has become pregnant or the testicles 
of a male fully developed, it is hard to tell their age with any 
certainty. This is a serious drawback when a detailed analysis of 
age-groups is needed for a population study (for the purpose of 
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gauging the mortality rates in successive groups, the span of 
breeding and of life under varying conditions, and the pattern 
of dispersal at the end of the year). For practical purposes, some 
physical factor is needed which changes progressively with age, 
in a regular manner. The factor must be easy to inspect and 
measure. Scales and otoliths have been used in similar studies 
on fish, changes in the vertebral column in the whale, the antlers 
in deer, and the teeth in horses and elephants; moles show pro- 
gressive changes in the structure of the gonads, and some birds 
exhibit wing features which vary with age. But the squirrel is 
ageless to us, once it passes its first breeding season. 

Little steady growth occurs after the first year, and the body 
weight undergoes seasonal fluctuations depending upon the food 
supply. The two breeding seasons are each spread out over some 
eight weeks, so that the population contains age groups which 
intergrade: this creates a serious difficulty, because the student 
cannot find sharply marked and isolated groups. 

Ihe separation of immature from mature animals has been 

carried out by various methods in America. Some workers take 
the external reproductive structure as a criterion, and lump all 
sexually-mature animals together as adults. The state of the 
Cowper’s gland, uterus size, and a comparison of the body-length, 
tail shape, and hair structure of all animals have been used to 
separate young from adults. Petrides, in Michigan, X-rayed the 
forepaws of grey squirrels, and found that the stages of fusion of 
the epiphyses and diaphyses (see glossary) in the radius and ulna 
bones allowed separation of the two batches of immatures 
(spring-born and summer-born) and the separation of these from 
adults. 
Fic. 5a-f (pp. 45-50). Diagrams to illustrate the increasing area of exposed 
dentine on the grinding surfaces of the cheek-teeth of the grey squirrel with 
increasing age. Only the dentine patches are pictured. A young squirrel has a 
layer of enamel covering the surface of each cheek-tooth; an old squirrel will 
be found to have worn most of this away. The bottom line shows the dentine 
exposed on the four cheek-teeth of the left side of the bottom jaw; the upper, 
those from the right of the upper jaw. A technique for measuring these 
irregular dentine areas was developed with the help of Mr, Denys Kempson, 
and is described in the text. 
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A study of skull weight and size and of the ridges for the 
altachment of muscles on the skull gave conflicting and confused 
results, and has been abandoned. Histological methods are too 
laborious to be of wide use. 

A Russian worker, N. P. Naumov, published in 1934 a paper of 
great interest in this matter. He has succeeded in dividing 
samples of the red squirrel, S. vulgaris, into age groups by a 
detailed study of the wearing-down of the cheek-teeth. The teeth 
were inspected by eye or with the aid of a hand-lens, and the 
pattern of patches of exposed dentine on the biting surfaces was 
recorded and related to age. The study covered animals of from 
9-4. months up to 8-9 years. Unfortunately there appears to 
have been no check on the results by using animals of known age; 
and this may be very necessary in the later groups which are 
rarely encountered in samples. Several groups may be missing 
altogether from the sample, so that the series is not continuous 
as the investigator might be led to suppose. 

I decided to try a similar method for grey squirrels. I selected 
batches of animals that had been shot in four localities, each popu- 
lation having been sampled over a period not exceeding four 
weeks. At the same time I started to add a pair of squirrels 
io my laboratory stock each year. Results were beginning to 
look promising when the whole project had to be shelved. 
Squirrels of one-and-a-half and two-and-a-half years of age from 
the laboratory stock were found to have teeth typical of the wild 
animals placed tentatively in these groups: an encouraging result. 

The teeth consist of an upper and lower pair of incisors, 
(wo upper pairs of premolars and one lower, and three pairs of 
molars above and below. The incisors were ignored as they 
erow continuously throughout life. The first premolar of the 
upper jaw, which is a simple peg-like structure is sometimes 
absent. Of the remaining teeth, a study was made of the right- 
hand row in the upper jaw and the left-hand row in the lower 
jaw. In young animals these teeth are covered with enamel which 
extends over the whole of the biting surfaces, including the cusps 
and ridges. As wear on the teeth progresses with age the under- 
lying dentine is exposed on the raised surfaces, and as these be- 
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come levelled down the dentine area increases. I tried to measure 
the total area of these dentine patches on the two rows of teeth 
I had selected—no easy task with such irregularly shaped patches. 

I stained the dentine with silver nitrate and viewed the rows 
of teeth through a camera lucida arrangement which threw an 
image at constant magnification onto a standard sheet of white 
paper. Drawings were made of the patches by carefully tracing 
round each one; then they were filled in with India ink, and 
the drawings were photographed by a standard procedure 
with numerous controls for density. The films were passed be- 
neath a lamphouse (the current being controlled by a resistance) 
and the total amount of light passed through each negative from 
the transparent patches (corresponding to the dentine areas) 
was measured by a photo-electric cell and read on a galvanometer. 
Fatigue on the part of the galvanometer was checked by: the 
insertion of standard drawings the correct readings for which were 
known. 

This very elaborate procedure was intended for the provision 
of an accurate basis for the age-group system, not for constant 
use. Experiments proved that sorting into groups could be done 
fairly accurately by eye without even removing the head from 
the corpse; but an exact key to the various stages of wear would 
have given a clear idea of the age distribution represented by 
such groups (Fig. 5a-f, pp. 45-50). 

The drawings of the tooth rows were numbered so that tooth 
records could be checked against the records of sex, weight, 
length, breeding condition, time of capture and locality. [he 
groups which emerged showed the dreaded intergradation, 
which was most apparent in the early age-groups. No completely 
worn teeth were found. The proportion of animals with very 
worn teeth in a sample was extremely low; about 50% of a 
sample would fall within the first year group, and up to 88° 
within the first two. This agrees well with the theoretical calcu- 
lation based upon the average litter rate for the grey squirrel 
and the fact that females bear only one litter their first year, and 
two thereafter; and assuming that all animals are fertile and 
survive until they reach an age x when all die. The proportion 








late 6a. Hazel nuts opened in a characteristic way by adult squirrels. Young squirrels 
wwe a more clumsy method. 

b. Cones from a Scots pine which have been gnawed by red squirrels, and one 
intouched cone. (Photographs by F. Pittock) 








Plate 7a. The Continental dormouse, Glis glis. Introduced to this country about — 
the same time as the grey squirrel and roughly similar in size and colour to a young 









grey squirrel. (Ministry of Agriculture and Fisheries, Crown copyright reserved 
5. Young male grey squirrel. (A. D. Vizoso) , 
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in. successive groups calculated by this method are: 69°%/o, 21.4°/o, 
6.6%, 2.0%, and 1.0%. One actual analysis of 41 squirrels gave 
rroupings of 56°%o, 32%, 7%, and 5%o. | 

There is, of course, one objection to the use of toothwear as a 
guide to age; this is that varying food conditions may have an 
effect on the rate of wear. Yet the captive animals which | 
matched against groups thought to be of the same age, yet coming 
(rom wild conditions, had the same amount of wear on the cheek- 
ieeth; and samples taken from different parts of the country 
were, with one exception, comparable. Most of the gnawing at 
hard objects (bark, bones, etc.) is done solely by the incisors, and 
the bulk of the material passed into the cheeks is of a fairly soft 
and uniform nature. Nuts are shelled and skinned before being 
eaten. The cheek-teeth appear to wear down by grinding across 
cach other, unaided by abrasive food material. If this supposition 
is correct, then in the absence of any gross nutrient deficiency 
the surface wear would proceed at a fairly standard rate. 

I think that a study of the state of the cheek-teeth might prove 
io be a valuable aid in determining the age groups present in a 
population of squirrels; but ideally, any such criterion needs to 
be checked by means of marked animals of known age living 
under natural conditions. In the absence of such a check it is 
easy to be over-optimistic about the validity of any age index. 
[t was tantalising to leave this problem unsolved; but family 
responsibilities forced me to abandon it. 

Population studies involve the trapping, handling, and mark- 
ing of the squirrels. Tunnel-type traps are the most successful as 
curiosity leads the animals to investigate, even if the traps are 
left unbaited. If gin traps are placed in tunnels large numbers 
of squirrels may be caught. The Earl of Cardigan’s keeper set 
8 such traps, of the kind used to catch stoats, on the Savernake 
estate and in a fortnight he had caught 98 grey squirrels. For 
live-trapping I have used a long box-like trap made of stout 
wood, with a plate of heavy glass at the far end, and a hinged 
treadle on the floor which releases the door if depressed. If metal 
or part-metal traps are used the squirrels may injure themselves 
in their panic, breaking incisors and damaging the mouth and 
SQ.—E 
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head. The trap was designed by an American worker, Luther 
Baumgartner, for use in work on the fox-squirrel, Sciurus niger. 
After several months of use the traps need repairing, as the 
captured squirrels gnaw them inside; but the damage to the trap 
is less important than damage to the animals. 

Only one squirrel can be caught at a time in these traps, so 
that visits must be made to the trapping sites once or twice daily 
for removal of the animals and re-setting of the traps. The traps 
are placed near the bases of nest trees or trees which are used as 
ladders en route to the nest; or they may be put near important 
food trees or stumps and posts used by the squirrels as eating 
places. The correct placing of the traps is important if a good 
catch is to be made. It is usually more rewarding to trap near 
food trees (beech, oak, hazel, for instance) in the autumn, and 
to concentrate on the approaches to the nests during the winter 
and spring. It is not absolutely necessary to bait the traps, as 
curiosity will often drive the squirrels to investigate them; the 
glass plate at the far end gives the appearance of an opening 





there. If baits are used the most appetising are wheat, shelled ~ 


and broken nuts, or sunflower seeds. Squirrels sometimes carry 
whole nuts or nuts in the shell outside the trap and eat them, 
without being captured. A little bait scattered around the entrance 
serves to lure the squirrel on, if it is not taken by some other 
species first. 

When a squirrel has been caught in a trap it is in a state of 
ereat excitement and fear. Handling such an animal requires 
care, for a squirrel bite can be deep and painful; the more so 
because the handler’s instant reaction is to pull his hand sharply 
away, tearing the flesh. To take the animal from the trap I 
made use of a cone of wire-netting, open at the wide end. The open 
end was large enough to slip round the end of the trap where the 
glass plate was; the wire was stretched over the sides and bottom 
of the trap, and the glass was pulled up and out of the grooves 
in which it stood before the top of the wire was eased over the 
trap. Squirrels were reluctant to move from the box into the 
Wire cone; and the most effective method of driving them out 
was found to be by blowing vigorously through the door, making 
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certain that the cone was firmly attached round the open end. 
When the squirrel had come out and moved up into the pointed 
end of the cone the broad end was squashed flat by a foot, 
and then the wire was folded over to close it. Notes on the sex, 
weight, and breeding state of the squirrel were then made, the 
animals were marked by toe-clipping or tagging, and released on 
the spot. 

Methods of marking that gave reasonably lasting results 
could not be used to distinguish individuals at a distance; for 
this the mark must be large, and it is hard to find enough varia- 
tions. The two sexes can be distinguished by shaving the hair 
(rom the terminal half of the tail, on the right side for males and 
the left for females. As the tail hairs are only moulted once a 
year and grow fairly slowly this marking can be distinguished 
for several months. Dyeing or clipping of the body fur does not 
vive such good results; colours tend to fade and the coat re-grows 
completely in about six weeks. A permanent recognition mark 
on the coat may be made by grafting a patch of skin from the 
under-surface onto the upper part of the body; this will give a 
white flash which can be used to identify a particular individual 
in the wild. A few variations can be used, but it is hard to be 
certain of the individual unless a good view is obtained. 

If the nestlings are handled and disturbed, the female parent 
will often move them, one by one, to another nest. Young are 
also moved if nests become unsuitable through damp or damage 
of some kind. There is a story from Berkshire of one squirrel 
which had the foresight during a gale to move all her young from 
their small nest in a young oak to a larger nest; the following 
night the abandoned nest was blown right out of the tree. All 
squirrels seem to employ the same method of picking up and 
carrying the young; they are not lifted by the scruff of the neck, 
but are gripped with the incisor teeth on the underside or on the 
inner surfaces of the limbs. The infant will then hold onto the 
mother round the neck, and curl its tail up over her shoulder. 
After a quick adjustment of position the mother moves off with 
the nestling hanging under her throat. One female was observed 
to travel a distance of 150 yards laden in this way. (Fig. 6, p. 56). 
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Fic. 6 
Method by which a grey squirrel carries its young 


The most important source of food for the grey squirrel 1s 
probably the oak; which is also the favourite nest tree. When 
they are alae, acorns provide a large proportion of the food 
eaten by this species. In the spring the oak-catkins are eaten 
before they are mature; and twigs with young leaves are cut 
down in quantities. Beechmast, beech shoots and the sugary 
sap of the inner bark of young beech wood are favoured foods; 
and cob and filbert nuts, chestnuts (both sweet- and horse-), 
and walnuts are very popular. Seeds from pine, spruce, larch, 
Douglas fir, elm, sycamore, and hornbeam, and young shoots 
from these and many other tree species are taken; the sap of 
young sycamores seems to be particularly attractive to grey 
squirrels. Woodland fruits and berries which are eaten include 
hawthorn berries, blackberries, and wild strawberries; I once 
examined a young squirrel which had the stomach distended with 
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about 14 ounces of strawberries. Fungi of various kinds (notably 
Lactarius deliciosus, mushrooms, and Boletus sp.) and bulbs of 
bluebells, are taken to eke out the lean times of winter; and a 
small amount of insects are also eaten. Squirrels under natural 
conditons are rarely seen drinking, but captive animals will 
take water regularly, probably because their food is drier. 

The time of maximum food abundance comes in the autumn 
when the populations are also at the maximum yearly level. 
‘The breeding rate during the coming spring may depend on the 
amount of food available at this time. From December to the 
beginning of March food is scarce, and the squirrels draw upon 
their accumulated fat reserves. 

Most of the records of food eaten have been made by observa- 
tion in the field, rather than by analysis. It is not an easy task 
to analyse the stomachs of squirrels, because the foods are all 
very finely ground up. A method by which the distinctive 
structural features of different plant tissues were used to analyse 
the remains in stomachs has been described by Baumgartner 
and Martin and applied to fox-squirrels in America. A collection 
of reference slides was made of the tissues which were expected to 
occur, and compared with temporary mounts of the material 
actually encountered. A combination clearing and mounting 
fluid (Hertwig’s solution) speeded up the preparation of the 
mounts, which could be made in less than five minutes. Features 
used in diagnosis included the size and shape of stomata, the 
general pattern of cells, structural peculiarities in cell walls, 
distinctive characters of conductive tissue elements, and special- 
ised forms of pubescence. I have not attempted to do this myself, 
but it seems to be a workable scheme. Starch grain studies and 
various chemical tests have been tried by other workers but 
without much success. 

The grey squirrel has often been, supposed to eat carrion. 
This is certainly not a general habit; but they sometimes eat 
parts of dead birds, usually concentrating on the head of young 
birds and the crop of older birds. 

The early settlers in America found the grey squirrel trouble- 
some. Numbers were very high, and the grain and vegetables were 
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destroyed before they had time to mature. 12,400 squirrels. 
were killed during one hunt in Vermont. In Ohio there was a 
law that every white settler must collect and deliver 100 squirrel 
scalps a year, or pay a fine of three dollars. Bounties were paid 
out by many States as an added incentive to the settlers to kill 
the squirrels. In 1740 the State of Massachusetts offered four- 
pence per squirrel; in Pennsylvania in 1749 threepence was 
offered, but after eight thousand pounds had been paid out 
during one year the bounty was halved. Times have changed 
now, and the squirrel is a prized game animal. Many people are 
employed in the study and conservation of the species. In 1949 
a farmer in Virginia was fined twenty-five dollars and costs for 
shooting two grey squirrels during the summer. 

I wish that we could discontinue the practice of referring to 
this squirrel as the tree-rat. That name is already reserved for 
Epimys rattus frugivorus, the common rat of the Mediterranean 
and North Africa. If the American squirrel is unpopular let it 
be for the real reasons, and under its correct name. 


THe Grey SQuirRREL as Foop 


American and Canadian servicemen stationed over here 
during the last war would sometimes offer as much as five shillings 
for a squirrel corpse; and although a feeling of nostalgia may have 
contributed to it, their eagerness would seem to be good advert- 
isement for the dish. Perhaps it is the fault of those who persist- 
ently cry ““Vermin ! Tree-rats !”’ that the squirrel is viewed askance 
as an item of food in Britain; but I can personally recommend 
it. I have served second helpings of squirrel pie or fried squirrel 
to my most conservative friends, who have commented on the 
“delicious young rabbit,” or have mistaken it for ‘chicken. 

Young squirrels are the pick of the bag, but since their body 
is small and their bones fragile it is simplest to discard their heads 
and ribs and use only the legs; several animals will be needed to 
provide a meal. Old squirrels, especially during the breeding 
season, have a characteristic taste and smell which can be neutral- 
ised by soaking the joints overnight in water with vinegar or salt, 
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or filling the body cavity with sliced apple which is removed 
before cooking. If there are only one or two squirrels the bodies 
can be quartered (cut down the centre back and then each half 
in two) which will provide a little more meat than if the legs 
only are used. This will mean that the whole body must be 
skinned. It is more difficult to do this than to skin a rabbit, 
for a squirrel’s skin adheres closely to its back. 

Here are suggestions for cooking the squirrel, culled from 
various sources: 


1. Clean and cut into pieces two squirrels, season with salt 
and pepper and dredge in flour. Sauté till lightly browned in three 
tablespoons of dripping to which 4 cup of chopped onions have been 
added. Put in a covered pot with vegetable stock, a piece of lemon 
rind, ten peppercorns, sprigs of parsley and chopped celery. Simmer 
until the meat is done, but do not boil. Remove squirrel from pot 
and thicken the dripping with flour. A few drops of caramel may 
be added. 


2. Paunch and skin two squirrels, blanch with boiling water 
inside and out, rub with oil or fat, stuff, and roast whole. Stuffing: 
12 oz. sweet corn or finely chopped celery; pinch of thyme, mar- 
joram, or mixed herbs, salt and pepper, chopped onion to taste. 
Melt 3 oz. margarine and beat into the dry ingredients. 


3, Squirrel pie: take three or four squirrels, 4 lb. streaky bacon, 
a hard-boiled egg, grated lemon rind, 4 teaspoonful salt, 4 teaspoon- 
ful pepper, two teaspoonfuls chopped parsley, four oz. mushrooms, 
14 teacups stock, and any pastry preferred. Cut the squirrel into | 
joints ready for serving, wash and cut the mushrooms (without 
peeling) and stalks; remove rind from bacon and cut into pieces, 
boil and slice the egg; place all in pie dish, sprinkling parsley, 
lemon rind and seasoning between layers. Add stock, cover with 
pastry, place in oven at 400 degrees F. till pastry is brown, then 
reduce heat to 300 for 1-14 hours. 


4. Wipe dressed squirrels with damp cloth and joint: disjoint 
legs at body and second joint, split down centre back through breast 
and cut each half into two pieces. Dip pieces into seasoned flour 
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and brown inhot fat. Add to pan one cupsliced onions, several cloves, 
sultanas, lemon juice. Mix heaped dessertspoon curry powder, 
dessertspoonful flour, gravy browning and cold water in a cup, — 
add to pan while stirring, cover and simmer for 35 minutes. Make 
sure there is enough water to prevent drying. Serve with boiled — 
rice and mango chutney: and one raw banana per person. 


5. Cut up, dip each portion in a bowl of beaten egg and fry 
slowly in plenty of fat. 


6. Cut up, soak in salt water for two hours. Place portions in 
paper bag with seasoned flour and shake; then fry in bacon fat with a 
few rashers of streaky bacon added as squirrel becomes browned. 





CHAPTER 5 


- THE HISTORY OF THE RED 
SQUIRREL IN THE BRITISH ISLES 
UP TO 1945 


MANY OF THE FAMILIES of rodents known today had already 
become recognisable by the Oligocene period, and the Sciuro- 
morpha were among the earliest of these. There seems to be no 
fossil evidence of the presence of the red squirrel in Britain 
before the Pleistocene, but it is probable that it came over from 
the Continent sometime after the Ice Age at a time when there 
was still a land connection: at least 6,000 years B.C. 

Some remains of squirrels similar to our red squirrel have been 
found in bone caves, and some fossil fir-cones, apparently chewed 
by squirrels, were found in the late Pliocene Norfolk “Forest Bed”’ 
(Lyell); but a premolar found in deposits of this era is reported 
by Hinton to have belonged to a distinct species, S. whziet. 

In historical times there does not appear to be any record of 
more than one species of squirrel native in Britain. Not until 
(781 was anything written about the distinctive bleaching 
process undergone by our squirrel, then Pennant wrote of a 
“beautiful variety with milk-white tails.” In 1792 Kerr defined 
. vulgaris leucourus. He gave no other character except the white 
tail to separate this subspecies (as we now regard it) from the 
Continental red squirrels; for the next hundred years naturalists 
still regarded bleached individuals as a distinct variety among 
the British red squiriels. In 1896 a paper on the bleaching pro- 
cess was published by Thomas, and since then it has gradually 
become more common to see the name “‘the British, or Light- 
tailed Squirrel.” 

The reason why this feature was overlooked may have been 
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that the white tail, which is the most conspicuous result of the” 
bleaching, 1s noticeable during the summer months, when the 
squirrel is most difficult to observe. 

British and Continental red squirrels interbreed in captivity, 
and if specimens from the Continent have crossed with our 
natives in the wild this may have caused some suppression of the © 
bleaching in the offspring. ‘The young of a cross between a German 
male red squirrel and a British albino female did not undergo © 
seasonal whitening; but neither did other red squirrels kept in~ 
captivity by the owner, Miss Frances Pitt. : 

Aristotle first used the name “‘shade-tail’’, from which we get 
“sclurus’. Our own word, squirrel, is known from about 1200 
A.D., and was used by St. Hugh. Local variants on the name, — 
and names in Erse and Gaelic, appear in many old writings; © 
but in some cases the authors may have heard of the squirrel 
from other sources instead of being familiar with it in their own © 
districts. ‘The words “‘scorel’’ and “‘squerel’’ appear in the first 
English-Latin dictionary in the East Anglian dialect, published — 
about 1440. I'he name is used in many works of the 14th and © 
15th centuries, and commonly from the 17th century to modern 
times. 

Barrett-Hamilton examined the ancient fur-trading reports 
of skins exported from Ireland, and found references to squirrels’ 
skins as early as 1243, and from then until the end of the 15th 
century. [he records suggested that the squirrel was distributed 
through the whole island except for the north and north-west 
at the time. Although separate accounts seem to have been kept 
of imports and exports, there is still danger in assuming that the 
skins listed were of native squirrels; some skins which figured in a 
report of exports from England to Scotland were traced through 
the records and found to have come from Scandinavia, Russia, 
and Flanders. : 

There are no accounts of squirrel remains being found in 
bone caves in Ireland. It may have been present there before the 
15th century; (perhaps it came from the south Scottish coast 
before Ireland was cut off); but if it was a native of Ireland in 
these early times, it seems to have vanished after the 15th century 
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until about 1815, when reintroductions started. ‘There are a few 
references to it in writings of the 17th and 18th century, but these 
are probably untrustworthy; O’Flaherty said it was present in 
Connaught in about 1684, but he was not a naturalist and it is 
quite likely that his informant had never seen a squirrel but 
only heard one described. K’eogh (1739) recorded its presence 
in Ireland, but his Zoologica was very defective and unscientific; 
and Rutty (1772) who said the squirrel was present in Dublin, 
also listed the dormouse, a species well-known not to be a native 
in Ireland. In the early 19th century squirrels were not mentioned 
in John Templeton’s Catalogue of Irish Vertebrate Animals, and he 
was a competent naturalist and travelled widely throughout the 
country. 

In Wales the earliest known reference to the squirrel occurs 
in a 13th century version of the laws of the Welsh Prince Howel 
Dda; and it is also mentioned in the various versions of the old 
Welsh text called Y Naw Helwriaeth, the earliest known manu- 
script of which dates from about 1560. This is believed to embody 
ihe hunting customs in force among the people of that time; 
it rules that every hunter shall refer to the “‘wood cat’’ as the 
‘‘orey climber”, the ‘‘pole cat” as the “‘black climber’’, and the 
‘‘squirrel” as the ‘“‘red climber’. 

Harvie-Brown, an authority on the red squirrel in the last 
century, describes a Runic stone at Ruthwell, and another at 
Bewcastle in Cumberland, which had squirrels depicted on them. 
He thought it most likely that the knowledge of the squirrel had 
been imported from Scandinavia, as northern England and 
southern Scotland do not appear to have had squirrels until they 
were introduced much later. Although the animal was used as an 
heraldic device in early times and appears on some 13th century 
olass at Bowness in Westmorland, the drawings may have been 
made from descriptions; it is even possible that the pictures on 
the Runic stones were copied. 

There are records of squirrel skins being imported into Scot- 
land from Flanders in 1328 and 1329; but these are not of much 
help in determining whether or not the animal existed in Scotland 
at the time. North of the firths of Forth and Clyde the red squirrel 
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is reported in the 17th century; Sir Robert Sibbald, in his Scota 
Illustrata (1684) mentioned “Sciurus . . . in meridionalis 
Plagae Scotiae Sylvis reperitur.”” It was referred to in an old™ 
Gaelic song, The Lament for MacGregor of Ruaro, written before © 
1650; this indicates that it may have been found in Perthshire 
about that time. Earlier still, Sir Robert Gordon recorded the 7 
presence of the “‘Skuyrell’’ m Sutherland in 1630. 

It seems likely that the red squirrel was indigenous through- 
out the north of Scotland from early times until the 17th or 18th 
century. Possibly the squirrels went northwards as the glacial 
conditions decreased in severity, advancing along the coastal © 
districts and avoiding the colder interior of the southern parts of 
Scotland; north of the firths of Forth and Clyde the dense pine © 
forests would have provided shelter for squirrels spreading more — 
generally inland. The central parts of southern Scotland received 
their squirrels from introductions in the 1gth century. If there © 
were squirrels here in early times they may have died out during 
the acute timber shortage of the 15th century. A contemporary © 
account says ““The wod of Scotland is uterlie destroyit”’ (Acis of 
Parliamentary Scotland ii, 251). | 

During the 18th century the Scottish squirrels came to the © 
point of extinction. The last known record of them in Sutherland 
is that of 1630, according to Harvie-Brown, but Fraser Darling © 
says that a few persisted in S.E. Sutherland in 1793; in Moray, — 
1775; in Ross and Cromarty, 1792; in Dumbarton, 1776. There © 
are no records of them in Angus in 1813, or in Aberdeenshire in 
1843. No records are known from Caithness, Nairn, Banff, 
Perth (since 1650 or thereabouts), Fife, Kincardine, or Clack- 
mannon, before the introduced animals had begun to spread. 
In Inverness small numbers lingered in the denser forests. In 
Argyll the last one appears to have been shot in 1840, and the 
New Statistical Account gives them as extinct in 1842. 

Now we can only make conjectures as to the reasons for the 
disappearance of the squirrel from Scotland at the end of the 18th 
century; but it seems probable that the main cause was the wide- 
spread forest destruction. Some woods and forests were cleared 
for cultivation and sheep pasture; and in Argyll extensive tracts 
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‘1c. 7. Reintroduction and spread of the red squirrel in Scotland, (after Ritchie, 
1920). Dates given for first appearance in each county are approximate. 
Points of introduction numbered on map refer to the following: 
. Dalkeith (1772); 2. Dunkeld (1793); 3. Minto (1824); 4. Canobie (1837); 
: Bee (1844); 6. Minard (1847); 7. Mauchline (1866); 8. Water of Ayr 
Aya): 9g. Marquis ce Ailsa’s estate (1872); 10. Bute (1872); here they 
ied out. 
Squirrels may have ne on in S.E. Sutherland and parts of Inverness from 
the times before reintroduction started. 
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of oak and pine woods were burnt down round Glenorchy and 
at the north end of Loch Awe. Harvie-Brown says, ‘‘It was the 
custom to fell trees in ancient times for several reasons: when the 
farm houses were built on the hill slopes the valleys were great 
forests, and the people burned great portions to rid them of 
wolves, and lest enemies should also find shelter. Later, when 
the country became more peaceful, the inhabitants descended 
to the valleys and destroyed the forests, in order to make clearings 
for agricultural purposes, and on which to build their houses.” 
During the mid-and late 18th century at least 20 iron-smelting 
furnaces were erected in Argyll; and the last of these had to be 
blown out for lack of fuel in the 19th century. These furnaces 
burnt timber and must have been a heavy drain on the surround- 
ing forest-land. In the northern counties there were furnaces at 
Invergarry and Abernethy in 1730; twelve in Strathspey, five” 
in Nairn, and fifteen in Inverness (Ritchie). At the time when the” 
destruction of the forests must have been at a maximum the 
squirrels disappeared. Again, Harvie-Brown says, “that much 
goes to prove the unfavourable general character of the compara- 
tively limited area of North Britain at the time of the decline of 
the squirrel, and the extinction of the capercaillie and other 
animals.’’ Scarcity of food might have been caused both by the 
destruction of forests and the great age of the trees that remained. 
An abundance of carnivorous animals may have speeded the 
decline of the squirrel. In Strathspey planting probably came 
just in time to save the remnant. In the late 18th century there 
was a general re-planting of forests, which would explain how — 
the introduced squirrels managed to spread so rapidly. 

It is interesting to note that while the habitat of the squirrel 
was being removed wholesale in this way, there was a series of — 
very cold winters in Scotland. In 1740 the severe cold lasted for ~ 
five months, and vegetation of all kinds was destroyed over wide ~ 
districts of the country. In January 1795 thousands of sheep, and 
even some shepherds, perished as the result of the bitter weather. 
The winters of 1788-89 and 1797-98 were also very severe. — 
Squirrels which had managed to find a refuge and survived these © 
winters would have yet another hazard to face—predation by a | 
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woodland animal which has now become scarce, but which was 
once the chief enemy of the squirrel—the pine-marten. (PI. 4b, 
). 30). 

There is a possibility that epidemic disease may have caused 
(he decline in numbers of the squirrel, but on the whole this is 
unlikely. To have effected such a drastic result over such a wide 
area the disease must have made itself obvious; yet no hint of 
such an epidemic can be traced in the writings of the times. 

Forest destruction may have been the reason for the apparent 
(lisappearance of the red squirrel from Ireland during the six- 
icenth, seventeenth, and eighteenth centunies, if the account 
riven by Forbes can be interpreted as applying to Northern 
lreland as well as Eire. He writes that a great deal of native 
woodland of a rough and scrubby nature existed down to the 
sixteenth century, although much of it was cleared or incorpor- 
ated into holdings by the year 1700. Evidence exists that oak 
limber, bark, and charcoal were exported in large quantities 
between 1500 and 1700; and the end of the seventeenth century 
can be regarded as the “low water mark of the native Irish woods.” 
between 1750 and 1800 planting in the demesnes raised the 
acreage of the tree-covered land, and in Eire between 1841 and 
(891 there was an increase of 80,000 acres of conifer. During 
ihe same period, however, 150,000 acres of mixed woodland 
were Cleared. Between 1815 and 1880 red squirrels were re-intro- 
duced (or introduced for the first time) in Ireland, and by 1910 
(hey had been reported from every county in Eire and Northern 
lreland. Fig. 8, p. 68, shows the known centres from which dispersal 
(ook place, and the approximate dates when squirrels were seen 
lor the first time in each county. Presumably these squirrels had 
been brought from some other part of the British Isles. 

It is unlikely that many of the introduced stock came from 
Scotland, because during the same time (1815-1880) reintro- 
duction was being carried out there. A map showing the centres 
and spread has been given by Ritchie, and is reproduced in 
lig. 7, p. 65. Scotland presumably imported its red squirrels from 
l'ngland or Wales; the only instance about that time of continental 
squirrels having been released (mentioned by Harvie-Brown) 
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Fic. 8 

Introduction and spread of the red squirrel in Ireland, (after Barrington). 
Known points of introduction (shown by numbers on map). 1. Glenmore 
Castle, Ashford (1815-1825); 2. Lucan (1876); 3. Oakpark (about 1850); 
4. Birr Castle, Parsonstown (1864); 5. Garbally (1833); 6. Castle Forbes (1820- 
1830); 7. Donore, Multifarnham (about 1870); 8. Ballyan, Ramelton (about 
1870); 9. Moneyglass (1840-1880); 10. Ravensdale Park, Newry (1851 
and 1856): The dates on the map refer to the first known records of red. 
squirrels seen in each county 
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refers to some from Norway or Sweden introduced at Dunkeld 
in Perthshire. , 

Severe winters in 1860—61, 1861-62 and 1878-79 were fol- 
lowed by a sudden increase in the numbers of squirrels in many 
localities in Scotland (Harvie-Brown). , 

Although I have been unable to trace any records of scarcity 
and reintroduction of red squirrels into Wales and England 
during the eighteenth century, forest destruction must have 
affected the populations in these parts of Britain also. Pre- 
sumably the squirrels had been living in mainly deciduous 
woodland in southern England from the Pleistocene until coni- 
(ers were reintroduced in the eighteenth and nineteenth centuries. 
‘The rapid growth of industry in the sixteenth century meant an 
equally rapid decrease in the supplies of timber; oak especially 
was needed for the navy, but, iron, lead, glass and saltpetre 
industries all consumed wood in the form of charcoal. The forests 
of the Weald were greatly depleted, the forest of Dean was thinned 
by the local iron industry; and Feckenham Forest and the 
l'orest of Wyre were also among the areas which suffered. 
"urnaces up and down the country were fed with wood, because 
the use of pit coal for smelting was unknown. The seventeenth 
century brought yet more waste and destruction of woodland; 
in some cases the forests were cleared or sold to raise money, 
by the Tudors and the first two Stuart kings. The Givil War and 
the Interregnum ‘‘gave the coup de grace to England’s forest 
plenty”. In the eighteenth century industrial needs were increas- 
ing, also the demands of the merchant marine and the navy; 
and in the early nineteenth century timber was said to be 
wasting seriously (Darby). Because of the neglect of woodlands, 
‘ritain had to import increasing amounts of oak and fir. It 
seems impossible that the squirrel population was not affected 
in. much the same way as those of Scotland and Ireland during 
ihese centuries of forest depletion. 

Conifer species were introduced at the end of the eighteenth 
and the beginning of the nineteenth centuries; between 1810 and 
1823 over 50,000 acres of plantations were formed, and in the 
Crown woods the area under timber was maintained. More 
sQ.—F 
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coniferous woodland grew up as the century progressed, and by 
about 1890 squirrels were becoming extremely abundant through 
out the British Isles. The ten years that followed saw a peak in 
numbers that seems to have been unrivalled at any other time 
in the nineteenth century; the only suggestion of real abundance 
before this time is contained in a note by ‘“‘W.H.” (the Hon, 
and Rev. William Herbert) in the 1837 edition of White’s 
Natural History of Selborne. Here it is stated that not less than 
20,000 red squirrels were sold annually in London markets: 
‘I was much surprised at hearing from a man who kept a bird” 
and cage shop in London, that not less than twenty thousand 
squirrels are annually sold there for the menus plaisirs of cockneys, 
part of which come from France, but the greater number are 
brought in by labourers to Newgate and Leadenhall markets, 
where any morning during the season four or five hundred: 
might be bought. He said that he himself sold annually about. 
seven hundred, and, he added, that once in seven years the breed 7 
of squirrels entirely fails, but that in other seasons they are equally 
prolific . .. the mere manufacture of squirrel cages for Londoners 
is no small concern.” 


From this it seems plain that a certain number of Continental _ 
squirrels were being imported each year, some of which probably 
found their way from captivity into the countryside. However, — 
a footnote in Harvie-Brown’s paper of 1880, referring to this 
story, states: “Messrs. Jamrach and Castang, well known im- 
porters of live animals . . . assure (him) that no such immense 
sales of squirrels ever took place in London as the quoted account _ 
says. In the face of this contradiction, and remembering too 
that ““W.H.” was “much surprised’’, we must view with caution 
the picture of a London teeming with squirrels, of the salesmen 
of the early nineteenth century handling an important com-_ 
modity of such a lively nature. 

In the New Forest control measure were started against the ~ 
red squirrel in 1880, because young trees were being damaged. — 
Only 167 were shot the first year, but by 1889 the annual kill 
in the same area was 2,281. In Scotland there was a period of — 
great abundance between 1890 and 1910, and in 1903 the High- | 
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land Squirrel Club was started to control numbers on some 
ihirty to forty of the large Scottish estates. In the first thirty 
years this club accounted for well over 82,000 squirrels. Ritchie 
(1920), writing about the grey squirrel in Scotland, makes it plain 
ihat red squirrels were not altogether welcome “. .. the spread 
of the grey squirrel threatens us with a plague as grievous as 
that which has rewarded the well-meant efforts of the enthusiasts who set 
the Common Red Squirrel free in our woods.” (My own italics). In 
other parts of the country, too, the red squirrel was becoming a 
nuisance in plantations, fruit growing districts, and in gardens. 
In 1910 or thereabouts a club was formed in Cornwall to shoot 
red squirrels which had overflowed from surrounding woodland 
and were searching for food in the gardens and orchards otf 
[lelston. : 

Then came the crash; a violent drop in numbers became 
obvious among squirrels in most parts of the British Isles. In 
l‘ngland 1900-1920 was the black period; in parts of Scotland, 
(806-1912; in some Welsh counties, 1908-1920. In Ireland 
squirrels became scarce between 1906 and 1924. (Grey squirrels 
were not introduced until 1913). In Jersey, where red squirrels 
had been introduced in 1885, populations fell in numbers from 
1925 onwards; this is of interest because grey squirrels have 
never been present in Jersey. In the New Forest after 1927, 
when the year’s total kill had been 35 squirrels, control measures 
were stopped. 

Epidemic disease is generally accepted as the reason for the 
(lecline. As early as 1862 dying and dead squirrels in Inverness- 
shire were found to be diseased; and corpses from Kent which 
were examined between 1904 and 1926 showed coccidiosis—a 
disease known to be common among rodents. Descriptions of 
ihe symptoms observed in other areas of the country at the 
beginning of the century suggest that mortality among squirrels 
may have been caused by other disease besides coccidiosis. A 
form of mange was described in some cases. 

It seems to be quite clear that the widespread decrease in 
numbers of the red squirrel occurred independently of any eflect 
of the grey squirrel. Of forty-four districts listed by Middleton in 


72 SQUIRRELS 


which the decline was noticed, only four had grey squirrels 
present at the time. : 
Wartime timber demands, both in 1914-18 and in 1939-45, 
used up a large part of the red squirrel’s habitat; conifers were 
especially affected. ‘This disturbance must have made things 
even more difficult for a population already thinned by disease. 
Driven into mixed woodlands and hardwood areas once again, 
the red squirrels found a newly-introduced species multi- 
plying vigorously and ever extending in range—the Ameri- 
can grey squirrel. Although conifers (mostly spruce, larch, and 
pine) were planted on some 20.000 acres at the end of the 
1914. war, the young plantations would have been unable to 
support any number of squirrels seeking a safe retreat during 
the critical years. Circumstances could hardly have been less” 
favourable. 
However, throughout the British Isles there were some- 
districts where the survivors managed to multiply again, and the” 
populations began to approach a noimal level by 1930. Red ~ 
squirrels were said to be common in Shropshire then; and in Somer- 
set, Dorset, Wiltshire, Berkshire, Norfolk, Lincolnshire, Yorkshire, ~ 
N. Staffordshire, Cumberland, Caernarvonshire, Ross, Berwick- ~ 
shire, S. Northumberland, and $.W. Glamorgan (all areas where 
decrease had been reported at the beginning of the century) 
red squirrels were increasing in numbers once more. During this — 
stage there were already grey squirrels in Yorkshire and Berkshire ~ 
among the counties listed. ‘The red squirrel was becoming more © 
numerous in the New Forest, Epping Forest, and the Forest of 
Dean (Middleton). : 
In 1938 Moffat gave the following summary of the status of © 
the red squirrel in Ireland; “‘. . . Squirrels are so rare as to be 
almost extinct in parts of Cork, Wexford, Westmeath, and — 
Antrim, not to mention Longford, where the alien Grey Squirrel 
. seems to have taken their place. ‘They are also decreasing 
in Tipperary, Sligo, and Derry, and are less abundant in counties — 
Dublin and Wicklow than they were at the close of the last — 
century. On the other hand they are abundant, and believed to 
be still increasing, in Carlow, while also plentiful and showing no ~ 





@ Red squirrels present 


? Insufficient data 


> Ov, 
@e k : 
ae @? CL] Distribution of grey squirrels in 1930 
> ° ° + (No reports from dotted squares) 
o87727000? 
LO6S@ 777777; 
Dy nad oa ACC Al Scale in miles 
® © 27720008 piety . ‘ j 
J @ @8@e@ e@e0000 0 20 40) 60 80 
5@G@00288 889000 
@@8@ ©08090 © eee0 









20006808 oer eee : 
eeeoe0o 6 @|@ @ 0/0 ry 
®208e¢06000080 | jele@ @ @ 
sf le 


ea2e2e0e000(0 
3 2 @ 

































ye 3 
ee 2 @e6@ &@8| |@e 
@@o800 ® @le|e| e600 
@e000 Qo @je|@ ee 
re eeleje [lee 
® @ Gr 
©4¢00000006098 0% 
@2eo8280@ ®0 @@. 
2.2 fa] eee @8 e000 
: re w2fele] | le @@ 2028200808 
SM 0 S68 SO ose [aie] COFCO @ 290000 
fe@qgeoaocneacocdieiea a/ei |eaeee @ @eo0e08 
bee eoeeo0a0ic00ieig@ 89890 e880 @8 @) 
@068800 @ ©2680 20086 se00 e880 @o— 9.8. 
OEe-20 82026 ©0008600 e2ee@ ee ®2@ee@ 
©0080 @ 220000000080 08080 ee > @ @€2@0@ 
ea SCOT HHSOSSEeO 2DOSBSEHESSS ®e@e@00880 
@&200000009 8800800 @e@ ay ©20000000 
ee 0208008800088 ee [je ee20ee80@ 
2002200028000 8606080 3) e@ ee%20e00208 
Jee oeseseoeoesevead j@| @  @ ®8®0828000? 
»e eceeeee0eee oe oe [ol | | |ije @02900e060 
Seoe e88000 eo | T{l[] e3e eeeee? eccey 
52 OR C0R8 SEE Oe , ® 
@®@eee0200880808000 ’ 
©0208 2800888008 
©€090200080600 | 
“rise @ -2@ @0080 jel | | 
e@eosce fa 
\ 89 @e0@ | : 
eee wis |_| Li en . 
> TT | { {elel | tt le id 
YT {Ltt [ele | leleleiele 
53? @ ) | ee} ie 
»2 000 | | _lel je! jeie 
e000? _Tfejs! | | le | 
® 08@6¢86792 ie 





J lel. 
®? @@6? >? Sul wae 
@e>? e272? eee 
@©ee@000e 

@o @e80¢69 
O00 077066, 
» ® 









FIG. 9 
The distribution of red squirrels in England and Wales, 1945. Black dots 
indicate 10 km. grid squares within which the presence of red squirrels was 
recorded. Sixty-six per cent of those squares occupied by grey squirrels since 
1930 reported absence of red squirrels in 1945. Compare with Fig. 12, p. 87, 
and see also Table 6, p. 109 
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sign of decrease in Kilkenny, Leix, Offaly, Fermanagh, and 
Down.’ 

In Scotland and Wales too, numbers were never so great as 
at the turn of the century; but distribution seems to have been” 
widespread. ‘he felling of timber during the second World War 
and a series of cold winters between 1939-43 may have been 
responsible in part for a decline in numbers noticed towards 
1945. My own distribution survey carried out in 1945 showed 
that over a large proportion of the country in England that had 
been occupied by grey squirrels for fifteen years, red squirrels” 
were not to be found. Unfortunately there was no earlier survey 
to confirm that red squirrels had ever been present in these 
areas, although it seems likely that they were. (Fig. 9, p. 79). 

In 1945 there was still a large area of England and Wales where ~ 
red squirrels were reported to be present; and most of the Welsh | 
counties free of the grey squirrel recorded a wide distribution 
and increasing numbers. In Pembrokeshire alone they were © 
said to be fewer; and (in the absence of the grey squirrel) the 
decrease was attributed to felling, the decline of game preserves, © 
and the wide use of steel traps mtended for rabbits. : 

In the Midlands and the southern counties of England east 
of Dorset the native squirrel was scarce or absent; groups could 
be found in more or less scattered districts in Cumberland, © 
Westmorland, the West Riding of Yorkshire, and the northern 
half of Lincolnshire; and they could be met with in most of the ~ 
wooded parts of Somerset, Devon, Cornwall, Dorset, Suffolk, — 
Essex, Hereford, Shropshire and Staffordshire. There were red 
squirrels in eighty-five per cent of the parishes on the Isle of 
Wight. : 

City parks in Southampton, Liverpool, Derby, Sheffield and — 
Stafford claimed that they had red squirrels in 1945; in Bristol — 
both red and grey squirrels were reported. 

Of the Forestry Commission areas in Scotland all but sixteen — 
reported a decrease, or no change, in numbers during 1940-45. 
Ninety-two forests were included in the enquiry, and of these — 
sixteen reported few, if any, red squirrels; sixty-eight reported © 
few to be present, and eight reported them to be numerous. It — 
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was suggested that illness or the felling of trees caused most of 
the reduction; but at Garadhban the decline of the red was 
attributed to the increase there of the grey squirrel. 

Quite apart from the widespread and spectacular reductions 
in numbers which are known to have occurred at the end of the 
cighteenth and nineteenth centuries in Great Britain, red squirrel 
populations are thought to have undergone a series of cyclical 
changes in density. In 1832 (Herbert) the period of the cycle 
among British squirrels was put as seven years. Writing about 
them in 1931, Middleton said that “The shooting records for 
some estates where the killing has been fairly constantly carried 
out during the past thirty or forty years show a remarkable 
short-period fluctuation of about eight years, and this 1s in agree- 
ment with the observations of many people that squirrels become 
numerous and then decrease suddenly once in every seven or 
eight years.” : 

In 1929 they were scarce in the New Forest; Middleton put 
forward the theory that this was one of the “‘minimum periods”, 
and predicted that they could not be expected to reach a maxi- 
mum again before 1934-40. In 1939 they were reported to be 
numerous in the New Forest. Decline became apparent alter 
1940, and although this was attributed to the mfluence of the 
crey squirrel (the first authentic record of the arrival of this 
species was made in January 1940) it was not until 1945 that 
erey squirrels were at all numerous in the New Forest. The 
following table illustrates this point. 


TABLE 3 


THe New FOoresstT 
Grey SQUIRRELS KILLED By CROWN KEEPERS AND FORESTERS 


ON cae ih IE I ge ae ee A 
| Forest Years: .. 1940-1 1-2 2-3 3-4 4-5 5-6 6-7 7-8 
|» Numbers: | as 14. 60 ? AO. 245... 967 1975, 1020 


Fluctuations have been noticed in the numbers of red squirrels 
in other countries. When Linnaeus was in Gottland in 1741 
he was told that squirrels had a seven year cycle of abundance; 
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and Blomquist wrote of the Finnish red squirrels in 1879 that 
their periods of abundance paralleled the six to seven year cycle 
of abundance in the pine and spruce seed crop. 

In Russia and Finland, where squirrels are valuable fur-— 
producers, annual records Fev been kept for some time of the— 
numbers of skins brought in by hunters and trappers. A com- 
parison of numbers each year in selected areas shows a series 
of fluctuations. In Finland (Lampio) a ten-year periodicity was 
apparent in the returns between 1898 and 1946; at the beginning 
of each decade the stock increased and became very abundant, 
and then declined. In the middle of this ten-year cycle a lesser © 
intermediate peak occurred; the drop to a minimum after this — 
was not so noticeable as after the ‘“‘real’’ peak. 

These fluctuations were sometimes very marked. In the ~ 
autumn of 1943 the stock m an extended area in Finland had 
dropped to 1/450 of the numbers found during the preceding 7) 
peak. 

When such fluctuations are studied it has to be remembered 
that a widely distributed population may contain units fluctuating 


independently and at different times. There were five main 7 


districts of this type in Finland. If large areas are combined © 

in the annual records the rhythm of the rise and fall in numbers 

is confused. 
In Russia, Formosof studied the changes in density of the 


squirrel population in districts where an important source of their 7 


food was the cedar crop. He found that decreases in the numbers 
of squirrels followed years of poor crops of cedar nuts. He judged 
the squirrel density from the numbers of skins brought in to the 
annual fairs; and the results that he got do not show a very 
regular rise and fall. He explains that trapping intensity was 
fairly constant and the record of the skins brought in was trust- 
worthy, but they were collected over a vast area; hence the cycle 
may have been distorted. He had to discover the years when the 
cedar crop failed by an indirect method. as no statistical record 
was kept; and he was able to use the Siberian Nutcracker as an 
indicator, a bird which feeds on cedar nuts and which migrates 
to Western Europe when the crop fails. He plotted the distance 
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travelled by the nutcrackers in the years when food scarcity 
drove them westwards; and he found that in the years after the 
longer journeys, the red squirrel population apparently dropped 
in numbers. It is not said whether emigrations of squirrels 
occurred too. 

The relationship between squirrel abundance and the annual 
yield of seed from pine and spruce appears to be sufficiently 
constant to allow of its use in parts of Russia for evaluating seed 
years in those trees (Levin). 

Although it seems clear that food supply does, in some cases, 
influence the rise and fall in numbers of the squirrel, 1t would 
be hard to show this except in places where one tree species 
outweighed all others in importance. Most cone- and mast- 
bearing trees follow a crop cycle of some kind, but the cycle 1s 
' not necessarily simultaneous over a wide area. Records of pine- 
seed production on Speyside between 1926-49 suggest a three 
or four-yearly period of abundance; for oak the cycle may be 
about five years, and for beech there seems to be a two-yearly cycle, 
with a marked peak once in eleven years. 
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CHAPTER 6 


HISTORY OF THE GREY SQUIRREL 
IN BRITAIN TO 1945 


IT Is PossIBLE that the American grey squirrel was introduced 
into this country at the very beginning of the nineteenth century, 
although the first authentic record is for the year 1876. In 1830 a 
letter appeared in the Cambrian Quarterly Magazine which described 
a squirrel similar to Sczurus carolinensis and said that one had been 
shot near Llandisilio Hall, Denbighshire, in 1828; others were 
living and breeding in Montgomeryshire between Llanfair Caer 
Eimon and Llan Eurvyl. It seems unlikely that the writer was 
merely describing the common red squirrel in its greyish winter 
coat, for he says, “The specimens I have seen were as large as a 
polecat, or a three-quarters grown rabbit; the head roundish, 
the eyes very prominent, the ears shorter than the common 
red squirrel’s and not the slightest appearance of tufts on them: 
the body and legs of a fine grey colour, the latter short and muscu- 
lar and furnished with strong claws; there is a beautiful variegation 
of red along the sides of the ribs, from the elbow to the hind leg; 
the tail is covered with hair rather longer than in the common 
sort, and of a mixture of grey and black.” There is a strong likeli- 
hood that these animals were grey squirrels. The colonies must 
have died out, for no further records are known for this part of 
the country until another introduction was made at Wrexham, 
some seventy years later. 

Ihe pastime of importing, keeping, releasing, and distributing 
the American squirrel was in vogue between 1876 and 19209; 
although some hardy enthusiasts persisted in this dangerous 
game long after the effects were plain to be seen. As late as 1937 a 
pair was released at Little Mitton in Lancashire, but nothing was 

78 














THE GREY SQUIRREL IN BRITAIN 79 


seen or heard of them afterwards; the neighbourhood is one of the 
few in the county to report grey squirrels in 1951. 

The early history of the grey squirrel in this country was 
investigated by Mr. A. D. Middleton, who has contributed a 
book and many papers in scientific journals, about the species. 
Most of the facts prior to 1937 in this chapter are drawn from his 
writings. 

In 1876 a pair of squirrels was brought from America by a 
Mr. Brocklehurst, and released at Henbury Park in Cheshire. In 
1884. a pair was shot in Nottinghamshire, at Highfields; it seems 
there must have been another experimental release near there. 
The most important stock was introduced in 1889 by Mr. G. S. 
Page, of New Jersey. Five of his squirrels, released at Bushey 
Park, Middlesex, apparently failed to secure a footing; but not 
so ten more released in 1890 at Woburn Park, Bedfordshire. 
This colony thrived so heartily that at least eight subsequent 
introductions were made in various parts of the country from the 
Woburn stock. Two years later three were taken to Finnart, on 
Loch Long, and released there; then, for about ten years, there is 
no record of any more introductions. 

In 1902 an American, who had been keeping about a hundred 
erey squirrels in a private menagerie at Richmond, released the 
lot. This bold move seems to have been the signal for a steady 
series of introductions; the lively colony at Woburn provided 
five members for Denbighshire, ninety-one for Regent’s Park, 
thirty-six for Yorkshire, four for Kew Gardens, five for Cheshire, 
cight for Ireland, and an overflow for the countryside surrounding 
Woburn itself. Buckinghamshire and Surrey imported fresh 
blood direct from the States; and someone is said to have brought 
squirrels from South Afiica (where they had lately been in- 
iroduced by Rhodes) and released one in Buckinghamshire in 
1QOQ. 

Lhe squirrels were being given every chance to secure a foot- 
hold in the country. As an example, consider this sequence: 
len, were introduced from America to Woburn in 1890; some of 
iheir offspring were presented to the London Zoo in 1905-07; 
London sent some to Bournemouth, and in 1929 Bournemouth 





TABLE 4 (see Fig. 10). INTRODUCTION OF GREY SQUIRRELS INTO BRITAIN, 





1876-1930 
NO LOCALITY DATE SOURCE RESULT 
I Heber. Cheshire 1876 es: "i Increased 
2! Bushey, Middlesex | 1889 U.S.A. Died out 
3| Woburn, Bedfordshire 1890 U.S.A. | Increased 
4.| Loch Long, Scotland 1892 Canada Increased 
5| Benenden, Kent 3 cae Increased 
6| Nuneham, Oxfordshire ce Woburn Increased 
7| Richmond, Surrey 1902 "U.S.A. Increased 
8! Wrexham, Denbighshire | 1903 Woburn Increased 
g| Lyme, Cheshire | 1903-4. - | Increased 
10} Regent’s Park, London 1905-7 | Woburn | | Increased. 
11| Malton, Yorkshire 1906 Woburn Increased 
12| Cliveden, | 
Buckinghamshire a a . | Increased. 
13| Kew Gardens, London 1908 Woburn - Increased 
14| Farnham Royal 
Buckinghamshire 1908 U:S.A. Increased 
14a| Farnham Royal, | 

| Buckinghamshire 1909 U.S.A. | Increased 
15| Frimley, Surrey IQIO U.S.A. Increased 
16{ Dunham, Cheshire IQIO Increased 
17{ Sandling, Kent IQIO an Increased 
18| Bramhall, Cheshire 19g1I—12 | Woburn Uncertain 
19| Birmingham IQI2 an Increased 
20| Castle Forbes, Ireland IQI3 Woburn Increased 
21| Bedale, Yorkshire 1913 F Increased 
22] Bingley, Yorkshire IQI4. London Sh sitacresm 
23} Darlington IQI4-15 | . | Increased 

24). Exeter IQI5 Increased 

25| Stanwick, 

Northamptonshire 1918 Increased 
26| Dunfermline, Scotland 1919 i Increased 
27| Bournemouth, Hampshire nf London Increased 
28| Hebden Bridge, Yorkshire! 1921 se Slight increase 
29| Edinburgh os ZOO Occasional 
30| Aberdare, Glamorgan 1922 /}London | .. | Slightincrease 
31| Needwood Forest, 

Staffordshire 1929 B’ mouth Uncertain 


Also aa to have been introduced at Northrepps (Norfolk) , at Ellington 
Castle (Ayrshire), in Nottinghamshire, and possibly in Suffolk. 
(After Middleton) 








Fic. 10 
‘The distribution of grey squirrels in Britain by 1930 (the dotted area) compared 
with the approximate range before 1920 (shown in black). Numbers refer to 
introduction points given in Table 4, (after Middleton, 1931) 
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in turn spared two for Needwood Forest in Staffordshire. Of 
thirty-three known introductions, only one failed. 

It was estimated by Middleton that the Woburn centre had, 
in thirty years, dispersed squirrels over an area of approximately 
1,350 square miles. After 1920 it was difficult to follow the spread, 
as populations from different centres were mingling to form 
practically continuous blocks over a large area. 

In about 1922 a great reduction in numbers of the grey 
squirrel was reported at Castle Howard (North Yorkshire) and 
nearby Castle Gilling; a year or so later grey squirrels in Kent 
became scarcer and showed symptoms of disease. In 1925 there 
was a decline in the population in Cheshire, and reports of 
individuals suffering from a disease with symptoms like those of 
mange. South Northamptonshire and Oxford had fewer grey 
squirrels in 1926-1930. 

By 1930 the squirrels had spread over an area of some 10,000 
square miles in Britain. The main populations were found in 
southeast England; covering Kent, Sussex, London, Middlesex, 
Surrey, Hampshire, Berkshire, Hertfordshire, Buckinghamshire, 
Oxfordshire, Bedfordshire, Northamptonshire, and Warwickshire. 
The squirrels were spreading into Essex, Wiltshire, Gloucester- 
shire, Huntingdonshire and Cambridgeshire. The centres at 
Bournemouth, Exeter, Aberdare, and Needwood Forest had not 
yet joined up with the rest. The centres in Denbighshire and 
Cheshire had given rise to thriving populations, but neither these 
nor the Yorkshire block could compare with that in the south- 
east of England. In 1930 a pair of grey squirrels, one of which was 
shot, appeared near Alnwick (Northumberland). In Ireland and 
Scotland there were no dramatic increases in range of the grey 
squirrel (Fig. 10, p. 81). 

It was obvious that the squirrel had found an ecological 
niche for itself among the British fauna. Now the novelty of its 
appearance was wearing off, and complaints began to be heard 
from those who had reason to be familiar with the behaviour 
of the squirrel. ‘The Anti-Grey Squirrel campaign was launched. 
In 1931 numbers began to decrease in places where there had 
been dense populations; and dead and dying squirrels were 
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found. Diseased animals were sent in for examination. The 
decline in numbers was not, however, the result of control meas- 
ures, for it was reported from areas where little action had been 
taken, as mi Regent’s Park; and previously the squirrels had 
steadily increased in spite of all efforts to kill them. 

Specimens sent in during the late spring and summer of 1931 
from Yorkshire, Cheshire, Oxfordshire, Berkshire, Hertfordshire, 
and Buckinghamshire, all showed a chronic intestinal mfection 
with a species of Ezmeria (this causes coccidiosis). Symptoms of 
other diseased squirrels gave support to the view that coccidiosis 
may have been responsible for the decline in the population at 
that time. In 1928 and 1929 there were good crops of beechmast 
and acorns; but in 1930 the crop failed in most districts (Middle- 
ton). Itis possible that the resistance of the squirrels was weakened 
by food shortage in the winter of 1930-31, and that this paved 
the way for an epidemic of coccidiosis. In 1932 numbers were 
said to be at a low level. 

The set-back was only a temporary one. No further evidence 
of disease was reported between 1932 and 1935 and, in spite of all 
efforts at control, the numbers and territory of the squirrel 
increased. A general southward and westward movement had 
become apparent, and new localities in Hampshire, Wiltshire, 
west Gloucestershire and Herefordshire were added to the terri- 
tory. In the north, Leicestershire, Rutland, and Lincolnshire 
were invaded. No marked spread took place into East Anglia, 
although isolated reports came in from Suffolk (in 1929, near 
ye; in 1932, near Woodbridge; in 1933 at Stowerton; and in 
1934 at Easton Park.) A few were seen in Epping Forest (Middle- 
ton). [his more stable boundary on the eastern flank of the popu- 
lation has survived until recently, and has never been explained. 
[ts existence is all the more surprising when it is realised that one 
of the earliest and most important centres of mtroduction was at 
Woburn, in Bedfordshire. No doubt the flat treeless fen country 
is unattractive to the squirrel, but parts of Norfolk and Suffolk 
would seem to be both accessible and suitable as a habitat. 

In 1937 another survey was made of the distribution of the 
squirrel. Still larger tracts of country had been colonised since 
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1935, but the six main areas had not yet coalesced. These were: 
a central area, including the whole of the south-eastern counties 
and south midlands, north to Leicestershire and Lincolnshire, ~ 
and west to Herefordshire and Wiltshire; the Bournemouth — 
district, still mainly confined to the coastal strip from Poole to 
Southampton; Devonshire; Cheshire and North Wales; York- 
shire, including all three ridings and a small area of Durham; 
and Scotland, where a sporadic population had arisen from centres 
in Dumbartonshire, Dunfermline, and Edinburgh (Parsons and — 
Middleton). 

When the results of the three surveys (1930, 1935, and 1937) 
were mapped in the same way it was possible to see what had — 
been happening in each of the six centres. The map was divided 
into squares of 64. square miles, and if one record of the presence 
of the grey squirrel came in from a square, the whole 64 square 
miles were counted as occupied. JI’his system is bound to give a 
rather exaggerated picture of the total area colonised by the — 
squirrel, but is the simplest way to.summarise the position over — 
such a wide expanse of country. The authors gave the following — 
table: 

‘TABLE 5 
NUMBER OF SQUARES OCCUPIED BY THE GREY SQUIRREL 
| He : Rol ‘| ‘| Total sq. 
Year | Central | Bournemouth | Devon| Cheshire | Yorks | Scotland | Odd| miles 


a aS cra “sg. EE ——— ee Se ————E—EEEEE—EE—————————————— ul 





Ble if ait 5 2 | 0,920mm 


14. AB RO 6 | 18,688 | 
18 33 lie Peo a Na ef, Xo. 


- The spread from the centres in Cheshire and Yorkshire was 
- not as great as from the others in these seven years. The squirrels 
reported from Suffolk and Norfolk had apparently died out. 
(Fig. 11, Opp.). 


Fic. 11 (opposite) The distribution of grey squirrels in England, Scotland and 
Wales in 1937. Records are plotted on a grid system, the whole square being 
marked even if only one record falls within it, (Parsons and Middleton, 1937) 
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In Ireland, descendants of the grey sdustrels introduced. at 
Castle Forbes (Co. Longford) had spread by 1938 into Leitrim, 
Roscommon, and Westmeath. One was killed in Co. Wicklow 
in 1935 (Moffat). 

No further check was made on the distribution until 1944-45, 
when a survey was made, by the writer, of England and Wales, 
with some scattered information from Forestry Commission 
areas in Scotland. Largely owing to the help I received from 
members of the War Agricultural Executive Committees, I was 
able to get records from 77°%o of the parishes of England and 
Wales. People were thoroughly tired of form-filling by this 
stage of the war, and I suspect that many must have considered 
it as insult added to injury when confronted with yet another, 
asking about squirrels. Some mistakes were unavoidable wheal | 
so many untrained observers had been pressed into service; it — 
is probable that the majority of these errors affected the data for 
red squirrel distribution. Confusion often arises when young, © 
brownish-coloured grey squirrels are seen in districts where the 
species is still unfamiliar. 

A 10-kilometre grid was used ioe mapping the results. When | 
the 1937 records were put onto the same map for comparison, ~ 
it was found that during the eight years the grey squirrel had 
spread into 434 new squares, 112 of these (4,324 sq. miles) being © 
on the western boundary of the distribution. The approximate 
range in England and Wales was therefore about 27,337 square — 
miles; and some 16,757 square miles of new country had been © 
euvered (Paes "r2. py 87). 

These figures for total distribution must be used very warily. 
It is almost impossible to get a true idea of the rate of increase in ~ 
territory from the successive survey figures, because the extent ~ 
and method of collection of the records were different; and the © 
use of the grid system in mapping over-simplifies the range. 

In 1945 city parks in Darlington, Leeds, Manchester, Notting- — 
ham, and Exeter reported the presence of the grey squirrel. © 
Bristol and Birmingham parks had both species, red and grey, 
present. In Scotland a hundred and twenty Forestry Commission — 
forests were surveyed; three of these, Tulliallen and Devilla in © 
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The distribution of grey squirrels in England and Wales in 1945. Here again 
a grid system is employed to plot records 


38 SQUIRRELS 


Fife and Garadhban in Stirlingshire had both red and grey 
squirrels; ‘I'wiglees in Selkirkshire had grey squirrels only. (No 
greys had been reported from this county before, and_ their 
presence could not be verified.) Foresters also said that the grey 
was present at Luss, in Dumbartonshire; on the east shore of 
Loch Fyne, Argyll; in West Fife; at the Falls of Leny, Callander, 
Doune, near Gartmore, and in the Earn valley at Comrie (all in’ 
Perthshire) ; it was also said to be present at the Carse of Stirling 
and on the Linlithgow estate near Edinburgh (Fig. 13, p, 91). 
Parks, Commons, and other open places in London reported 
some grey squirrels, but no red squirrels at all. The grey squirrel 
was said to have disappeared from Regent’s Park, where it had 
been common before the war; one suggestion was that they had 
all died of a surfeit of chocolate. 


1945 
LOCALITY GREY RED REMARKS 
Royal Parks: 
Hyde Park No No? 
Green Park No No? 
St. James’s Park No No? 
Regent’s Park No, No? 
Greenwich No No _ Grey squirrels in 1943; none 
since 
L.C.C. Parks: 
Peckham Rye No No 
Battersea No No 
Finsbury No No 
Southwark No No _ Built-up area 
Victoria . No No 
Clissold No No 
Dulwich No No 
Eltham Yes No 
Brockwell No No 
Commons, etc.: 
Clapham Common No No 
Putney Heath Yes No Shot two a day; used to get 
. twelve a day 
Beckenham Place Yes No 
Hampstead Heath Yes No — Grey squirrel decreased in 


numbers 
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19495 
LOCALITY GREY RED REMARKS 
Commons, etc., (cont. ) 
Tooting Common No No 
Wandsworth Common No No 
Streatham Common No No  OQOnered squirrel in 1932 
Kensington Gardens No No? 
Buckingham Palace Gardens No No? 
Shooters Hill Yes No 
Abbey Wood. No No _ Redsquirrels here 20 years ago 
Bostall Woods No No  Redsquirrels here 20 years ago 
Oxleas Wood Yes" No 
Kenwood Yess ING 


Note. Query mark denotes no definite answer to this; almost certainly no. 


If we consider the 1945 distribution in relation to maps of 
the physical features of England and Wales, and a map of the 
heavily industrialised areas, we find some explanation for the 
gaps in the territory of the species. [his becomes clearer when 
a map of the introduction points is also consulted. Apart from 
the eastern boundary, the main lines along which the range was 
halted in 1945 lay, to the north, along the River Witham across 
Lincolnshire; along the River Trent through Nottinghamshire 
and Derbyshire, and southwestwards in the same line till Breck- 
nockshire was reached—where the boundary fell south in a line 
from Brecon to Llantrisant. The territory in Denbigh and adjacent 
counties had presumably been colonised from the imtroduced 
squirrels released at Rossett in 1903, and from introductions at 
Lyme, Dunham, and Bramhall in Cheshire. It is not clear why 
the Denbigh squirrels did not join with the southern population 
through Shropshire, or why there was no link between this and 
the other grey squirrel area in Cheshire arising from introductions 
in that county. 

The introduction at Exeter in Devonshire gave rise to the 
colonised area there; but seemed to have been blocked from any 
westward extension, probably by the unsuitable nature of the 
country; although scattered reports from other parts of the 
county (which proved impossible to verify) came in during the 
survey. 
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The Yorkshire distribution remained very largely the same; a 
link southwards with the Lincolnshire population here may be ~ 
prevented by the rivers Humber and Ouse and by the industrial © 
areas of the southern part of the West Riding, Derbyshire and 
Nottinghamshire. The mountains and moors to the west and © 
the industrial areas in Durham may contribute to hem in this 
territory, which sprang from at least four introductions mto the 
county. 

The natural barriers preventing the spread of the grey squirrel — 
in Britain therefore include large rivers with few bridges, unsuit- — 
able country (marshy or moorland, with few trees) and industrial — 
areas. The first of these factors can sometimes be overcome; © 
the grey squirrel has crossed the Severn in force, and grey squirrels 
have been observed swimming across the Wye. That it may act — 
as a deterrent seems to be shown in the case of the Witham and 
the Trent. In Lincolnshire the part of the county south of the © 
Witham (Kesteven) has a fairly widespread grey squirrel popu- | 
lation, reaching up to the river boundary. The first report of ~ 
grey squirrels north of the river came in 1944, at a place near a 
bridge over it. A second crossing was reported the next year at © 
another bridge point. Only two other parishes in Lindsey 





Fic. 13 (opposite) The grey squirrel in Scotland. Introduction points and spread 
up to 1945. 

Dumbarton centre: (1) released at Finnart, Loch Long (1892); spread to (a) 
Arrochar and (3) Tarbet (1903); (4) Luss (1904); (5) Inverbeg (1906) ; 
(6) Garelochhead (1907); (7) Roseneath (1915); (8) Row; (g) Helensburgh; 
(10) Alexandria; (11) CGardross (1912); (12) Drymen (1915); (13) near the 
S.W. end of Loch Shiel (1939); (14) Kilcreggain (1942); (15) Falls of Leny; 
(16) Callander; (17) Doune; (18) near Gartmore; (19) Comrie; (20) The 
Carse of Stirling; (all 1944). 

Fife centre: (21) released at Pittencrieff Park, Dunfermline (1919) ; spread to 
(22) Tulliallen and (23) Devilla (1944); said to have spread over 10-15 miles’ 
radius of the introduction point by 1931. 

Edinburgh centre: (24) released from Corstophine (about 1913); little progress 
by 1931; (25) Dalmeny (1919); (26) outskirts of Edinburgh (1927). 

A centre may have existed in Angus or E. Perthshire (squirrels were reported 
here in 1931); in 1937 they were said to be present in Kirkcudbrightshire and 
in Selkirk in 1944. _ 

(Compiled from various sources, including Middleton, 1930 and 1931) 
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reported the grey squirrel, and one of those was near the second © 
bridgehead. In Nottinghamshire only six parishes reported the - 
grey squirrel and all were south-east of the Trent which crosses — 
the county. In Derbyshire, the Trent and the Derwent form a — 
fork which separates the southern tip of the county from the north. 
Only one record of the grey squirrel came from north of this 
barrier, and six immediately south of it. In Lancashire the ab- — 
sence of the grey squirrel is attributed to the barrier formed by 
the Mersey and the Pennines. 

There is little doubt that large stretches of fenland, moor — 
or heavily industrialised country will be unsuitable for squirrels. — 
Ihe Isle of Ely and the fenland around the Wash reported no — 
squirrels in 1945. The southern industrial area of Lancashire — 
was largely devoid of the squirrel also. 

[t is very likely that very many small introductions of the grey | 
have been made throughout the country, of which no record ~ 
exists. The escape of grey squirrels kept as pets may well have 
been an important factor in the spread of the species. 








CHAPTER 7 


PRESENT DISTRIBUTION OF 
BOTH SPECIES 


l\VERY YEAR there are reports of grey squirrels being seen, trapped, 
or shot in districts where they have never before been noticed; 
and many observers are keeping a record of what happens when 
preys come into red squirrel country. In the present chapter the 
distribution of both species will be summarised from reports that 
have come in to me during the years 1945-52; the majority of 
these have been for the last two years of the period. 

There seems to have been no spectacular change in the grey 
squirrel population m counties where they were already wide- 
spread by 1945, and it is the areas fringing upon these parts of 
the country that have been studied most carefully. J'wenty- 


three counties and the West Riding of Yorkshire were surveyed _ 


with the help of county Agricultural Executive Committees and 
local naturalists, and in most cases a large majority of the parishes 
within each county sent in replies. The results are given in two 
maps, which show county boundaries and the National Grid; 
(he 1945 distribution is given for comparison in each case. 
These maps summarise the work of many people, and it 1s impos- 
sible to acknowledge each contributor here; but I would like 
to thank them all for their help (Figs. 14, 15, pp. 94, 95). 

To map a large number of reports on such a small scale 
involves a good deal of distortion of the true facts. By adding 
up the number of grid squares freshly colonised by grey squirrels 
since 1945 it will seem that this species has, in seven years, covered 
a further 19,900 square kilometres (7,684 square miles) of country. 
Supposing that this increase in range occurred at the same speed 
each year, this would mean an addition of over 1,000 square 
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The distribution of grey squirrels in parts of England and Wales, 1945-52. 
A 10 km. square grid has been used to plot the records 
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The distribution of the red squirrel in parts 
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of England and Wales, 1945-52. 
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miles a year. But in some instances a grid square (100 square 
kilometres) will have been marked as positive because a single 
grey squirrel (perhaps subsequently shot) has been seen in a 
small wood in the corner of one parish in that square. The rest 
of the square may still be quite free of grey squirrels. Mapping 
by the use of a grid can give misleading results, and I think that 
this justifies repetition of the warning given in the previous 
chapter. 

In the absence of a better method, then, we must content 
ourselves with saying that grey squirrels have been observed in | 
go7 different areas, each of 38.611 square miles, in England and 7 
Wales. There are still no comparable records of the erey squirrels — 
in Ireland and Scotland. | 

there are not many places where the red squirrel is reported _ 
to be extending its range. Within the counties surveyed it was 
said to be present within 347 grid squares; and there were 2438 
squares from which it had apparently disappeared since 194.5, _ 
an area of 9,575.6 square miles. ; 

In Devon the numbers of the red squirrel showed: a marked 
decrease in 1951 in the Exmouth area; and in 1950 they were | 
said to be thinly distributed through South Devon, having been © 
scarce since the winter of 1946-47. Dartington woodlands were 
estimated to carry one pair per seventy acres, although where — 
food was plentiful (these are mixed woodlands) there might be _ 
two pairs per hundred acres. An increase in numbers was | 
reported at the end of 1950 at Newton Ferrers and in the area . 
around Crediton and that lying east of a line from Dartmoor to © 
Eggestord plantations. In the Sidmouth area both species were 
practically unknown until the autumn of 1949 when in August — 
first one, then two red squirrels were seen in a nearby wood. 
About three weeks later a grey was seen near the same place 
At the beginning of May a red squirrel was seen there with 4 
young; and in the following autumn two red and two grey _ 
squirrels were seen feeding in a line of beeches. At times the 
different species were within thirty yards of each other, but no 
attacks took place. 

Several red squirrels were found dead in the Dartington woods P 
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during the hard winter of 1946-47. In Dorset dead and dying 
reds were noticed at several places, in the north-east, west, and 
south of the county. A sick squirrel, which later died, was found 
in 1948 at Fernhill, near Charmouth; greys were first seen in 
this area in 1945. In 1949 and 1950 red squirrels were scarce, 
and dead ones sometimes found at Gussage All Saints and 
Brockingham Beeches, where greys had been seen since 1947. In 
ihe spring of 1950 one was found moribund at Burwood; greys 
had been here since 1948. Odd ones were found dead at Wim- 
borne St. Giles in late 1950, and here there had been grey 
squirrels since 1947. Whether there was any connection between 
the deaths of these red squirrels and the presence of grey squirrels 
is unknown, but several were also found dying at Owermoigne 
after the dry summer of 1949, and here there were no grey squir- 
rels. The thirty-odd parishes in Dorset which still had red squirrels 
almost without exception reported them to be scarce compared 
with the times before grey squirrels invaded the county. 

In Somerset the red squirrel seems to have practically dis- 
appeared from the north-eastern part of the county, where there 
have been grey squirrels since 1945. It is found now west of a 
line from Otterhampton to Crewkerne; St. Catherine parish 
vives the only record of it from the rest of Somerset. 

From Wales the report is more encouraging. With the 
exception of Brecon (which now contains only ten parishes report- 
ing a resident population of reds, and eighteen in which stray 
individuals are seen), the counties report no dramatic change. 
The loss of red squirrels in Brecon seems to have occurred in the 
south, where again there have been greys since 194.5. In Glamorgan 
ihe population is still widespread, but numbers are said to be 
(ewer. Some observers report that the species 1s disappearing 
(rom west Radnor, but other observers contradict this. In Pem- 
brokeshire it is said to be maintaining its status, and it has been 
reported from a greater number of parishes than it was in the 
last survey; it is still very abundant in NV. Cardiganshire. he 
North Wales Conservancy Board of the Forestry Commission 
say that in their areas the red squirrel is definitely not decreasing, 
and it is still numerous in most of their older coniferous forests 
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in North Wales. Large forestry estates near Llandyfeisant and 
Llangathen in Carmarthenshire have both species present, living 
in different sections of the woods. Taking Wales as a whole, 
there has been no noticeable decrease in the numbers of parishes’ 
reporting the red squirrel to be present. Red squirrels seem to | 
have declined in numbers throughout Shropshire. They are said 
to have gone from Burlton and Redbrook, and from the small” 
wooded areas south of Ludlow towards Hereford, and from those 
round Chirk on the Denbigh border; none are reported from the 
Wyre Forest. ‘There are still some in parts of Ellesmere, however; _ 
and at Walcot Park (where greys are also to be found), at West 
Felton, Little Stretton, and Church Stretton. The county may 
not have been covered as thoroughly as some others in this survey. 7 
In Staffordshire the parishes of Maer, Swynnerton, Stone 
Rural, Keele, and Alton are all reported to have resident popu- 
lations of red squirrels. There are said to be a few stray individuals | 
in the parishes of Colwich, Ingestre, Weston-upon-Trent, Rob- 
bington, Enville, Kinver, Himley, and Brierley Hill. Some can © 
still be seen on Cannock Chase. 
Another county which shows the reds to be concentrated in 
the area which was still free of greys in 1945 is Cheshire. Here 
they are reported from two main groups of parishes, the first — 
being Delamere, Alvanley, Ashton, Manley*, Kelsall, Moulds- 
worth”, Willington, Helsby*, and Horton-cum-Peel; the second — 
comprising Beeston, Peckforton, Burwardsley, Harthill, and 
Tulstone Fearnall*. The asterisks denote those parishes which 


now have grey squirrels present also. The parishes of Bostock ~ 


and Barnston (no greys) and Little Budworth (greys present) — 
are the only others to record their presence. 

There is a sporadic population of red squirrels in Derbyshire. 
_ They are reported from nine parishes in the county: Elvaston, — 
Foremark, Osmaston, Ault Hucknall, Chatsworth, Baslow and © 
Bubnell, Froggart, Derwent, and Hardwick. Not all the parishes ' 
in this county were covered, so that it is quite possible there are 
more than this. | 


TAlso at Chetwynd and Condover. One red was seen in 1948 on Longmynd : 
Moor, at an altitude of 1,600 ft. 
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No reports of reds came in from Nottinghamshire, where in 
1945 they were said to be present in twelve grid squares. 

Lancashire has plenty of them in the north part of the county, 
(rom Nether Wyresdale in the Lancaster area north through the 
wooded areas to the very tip at Wrynose. South of Lancaster 
there are records of their presence in the district between Black- 
burn and Preston, where they are reported from the parishes of 
Yuerdale, Walton-le-Dale, Cuerden, Brindle, Samlesbury, Hogh- 
ton, Pleasington, and Blackburn itself. They are said to occur in 
the Ribble drainage area north of Nelson, Burnley and Black- 
burn, but the only records I have had refer to parishes just over 
the Yorkshire border or to a few in the Whalley district. They 
were present on the Lancashire side of this boundary in 1945. 
A few were seen in 1950 at Smithills Park, Bolton, and in the 
‘Tockholes district near Darwen. A resident in the valley of the 
River Crake, south of Coniston Water, informs me that there the 
habitat of the red squirrel is being destroyed. Coppice wood, 
much of it hazel, has practically all been cut for firewood and 
re-growth prevented by the presence of wintering sheep. ‘Timber 
trees in the area are being clear-felled and not re-planted. 
Luckily for the red squirrel this is not likely to happen everywhere 
in the Lake District. 

In the West Riding of Yorkshire red squirrels have been reported 
in the south near Wakefield, in the parishes of Sitlington, Criggle- 
stone, West Bretton, Woolley, Denby, and Holmfirth; in the last 
parish it was noted that the squirrels had very red tails, which 
is more characteristic of the continental races of the species. 
Reports came also from Stocksbridge, and southwest of Sheffield, 
and further to the north from Hebden Royd parish and Burn- 
sall. There were said to be a few at Earby and in the adjacent 
Craven country; at Barnoldswick, Rimington, Sawley, Bolton- 
by-Bowland, Grindleton, West Bradford, and Bashall Eaves. 
Two pairs of reds which were introduced into the Hardcastle 
woods, and another pair which were released in Broadbottom 
wood in 1942 are said to have increased and spread in these 
districts. 

Observers in Cumberland report that there the red squirrel 1s 
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greatly reduced in numbers in the Carlisle district, where it had © 


begun to disappear even before the extensive felling of woods 
during the last war. At Scaleby, in N. Cumberland, where there 
is relatively wild mossland with pines and birches, there were still 


a fair number; in east Cumberland around Langwathby and © 
Skirwith, near the border with Westmorland they have prac- ~ 
tically disappeared. In West Cumberland they were numerous © 


at Dovenby until most of the woods were felled in the last war. 


On Great Mell Fell the species ranges up to 1,500 ft., and it has 


been found among stands of old Scots pines on peat mosses at 
Orton, Scaleby, Moorthwaite, and Cumwhitton. 

In Eastern Westmorland red squirrels have been scarce for 
the last ten years; before that they were said to be plentiful in 
places where there were woods of hazel or beech. Reports say 
that the species had declined in numbers throughout the county; 
but it is still plentiful at Arnside, and is seen around Windermere, 
in the ‘Troutbeck valley, at Ashley Green, Ambleside, the Lang 
dale estate, Levens, Sedgewick, and Kendal. 

From Durham there come more reports of a growing scarcity 
of native squirrels in their old haunts. They are still to be found 
at Grindon in the southeast; at Gainford, Headlam, Winston, 





and in the neighbourhood of Barnard Castle in the south, and ~ 


at Middleton-in-Teesdale in the west. Blaydon parish in north 


Durham has a few pairs, and the parishes of South Bedburn, ~ 


Hamsterley, and Wolsingham still report some, although since 
the winter of 1946-47 they have been greatly reduced in numbers. 

Coming further south, we find that in Lincolnshire there are 
no red squirrels in the Holland area, (which is comparatively 
treeless country) and but few reports from Kesteven where grey 
squirrels have been present for at least seven years. Parishes in 
Kesteven where reds are said to linger are: Doddington, Nocton, 
Potter Hanworth, Blankney, Helpringham, Swaton, Norton 
Disney, Aunsby and Dembleby, and Newton and Haceby. In 
Lindsey they are present in forty-six parishes; five of these report 
them to be numerous. In the last five years they have decreased 
in numbers at Alford, Fenton, Laughton, Legsby, and Linwood 
and disappeared from Hackthorn; there are no grey squirrels in 
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these parishes. The rest of the reports are of “a few pairs”, “two 
seen’”’, or ‘‘odd ones only”’. 

Very few records exist of red squirrels seen in Cambridgeshire 
in the last few years. There are some in the parish of Over, and 
at Hildersham, and there is an unconfirmed report of one having 
been seen in Cambridge. 

In Essex there are said to be fewer red squirrels now than there 
were five years ago. They are reported from eighty-eight parishes, 
as compared with 126 in the 1945 survey. The County Pests 
Officer describes how numerous dreys in a wood near Manuden, 
built and occupied a few years ago by red squirrels, were found 
in 1950 to be deserted except for a pair of grey squirrels. In 
Nebden Park, where there were reds in 1947, there are now 
only greys. The red are outnumbered by the grey in Epping 
orest, but in Monkwood, at least, there has been a small increase 
in, numbers. 

Some scattered records of red squirrels came in from the 
country outside the main survey area. A Northumberland naturalist, 
Mr. Matt Philipson, suggests that the falling-off in numbers of 
red squirrels in that part of the country may have been caused 
by the abandonment of pheasant-rearing since the first war. 
Maize was cheap and plentiful before then, and feeding lines 
ran through the woods, attracting large numbers of red squirrels 
which stole the grain. ‘he enormous numbers of conifers which 
were felled in both wars must have depleted the available refuges 
of the species, and the hard winter of 1946-47 seems to have caused 
a decrease in numbers throughout the country. 

Where grey squirrels have been present at least since 1945 
red squirrels seem to have found it more difficult still to maimtain 
iheir numbers. A few isolated reports show that there are places 
in the “‘grey squirrel country”, however, where colonies of reds 
can still be found. There was an unconfirmed report of two reds 
at Beaconsfield, Buckinghamshire, in 1950; and during the last five 
years one has been seen at Stowe. They are still present at Down- 
ion in Wiltshire, and at Little Aston and in Cofton Woods in 
Warwickshire. There was said to be a colony of reds near Uxbridge, 
Middlesex: and in Hertfordshire some were reported at Radlett, 
$O.—H 
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and one was shot in mistake for a grey squirrel at Fanshaws. 


Groby (Leicestershire) and Fittleworth near Pulborough i in Sussex 
reported the presence of red squirrels in 1948 and 1951 


respectively. 


Red squirrels were reasonably numerous in the New Forest 


area until about 1939, but since then numbers have declined. 


In the vicinity of Burley and Lyndhurst they were well distributed 
everywhere until 1944, but between then and 1947 they dis- 
appeared completely. At Sway there were always a few until” 
1944; the last one here was found in 1947. In the Shave Green — 
neighbourhood there have been very few since grey squirrels 


moved in; there was a pair left in Oakley in 1949. After 1943 
they were practically extinct in the Stockley district; and on the 


Marchwood estate none have been seen since 1046, although © 


before that there were always a few pairs. Within ten miles’ 


radius of Woodlands red squirrels have declined rapidly in- 
numbers, so that there are now only about two pairs in the 
neighbourhood. They have been seen at Irons Hill and at 
Brockenhurst, but have quite gone from the Beaulieu Manor | 
estate. here were no other reports of red squirrels in Hampshire 


besides these. 


These records of red squirrels throughout the country have 
been given in some detail, at the risk of wearying the reader, 
because they may perhaps inspire in someone an interest in the 
more detailed and accurate chronicling of the fate of this species. 


Some future student of the subject will be very grateful to the 


author, of such an account. Past records of the red squirrel in” 


England and Wales are sadly lacking, although Harvie-Brown 


and R. M. Barrington carried out careful work on the history — 


of the species in Scotland and Ireland. 
New records of grey squirrels will be dealt with here in a 


more summarised form. Many of the outlying districts which — 
are marked on the map as having this species present for the 
first time since 1945 do not have resident populations of greys yet; 
the forerunners have in many cases been shot or trapped. But 


experience has shown that where odd individuals have been seen, 


there is likely to be a more general influx in the succeeding 


( 
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years. Several isolated localities which sent in unconfirmed 
reports of grey squirrels seen in 1945 now have resident popula- 
tions or larger numbers of wanderers. 

There are several counties which have not yet developed 
resident populations of greys, but in which odd individuals have 
been seen, shot, or trapped. These include: Westmorland; half a 
mile south of Brough (1944), one mile east of Kendal (1947), 
Murton parish (1949), Brough (1950). Lancashire; Huntroyde 
estate, Burnley (1950), Mitton Hall (1952), unconfirmed report of 
two seen in Newby Bridge area in the last few years, and another 
on the road from Coniston to Ambleside. Merioneth; Llanuwchllyn 
(1951). Cardigan; Llangoedmore (1950). Suffolk; Herringswell 
(1947); Thurlow (1948); Norton, Bury (1952). Norfolk; lerring- 
(on St. Clement (1950). 

Reports on the grey squirrel distribution i Durham are con- 
licting. There has certainly been little extension in range since 
1945, and local naturalists maintain that the species is not numer- 
ous in the county. In about 1925 some individuals escaped in 
South Park, Darlington, and spread out in the neighbourhood. 
This is said to have happened before the Yorkshire population 
had spread north to the bank of the Tees. The grey squirrels 
now found in Durham may be descendants of this introduction. 
They are limited in range by the nature of the country, for on 
the east Durham is highly industrialised with few scattered wood- 
lands, and on the west there are expanses of treeless moorland. 
‘here is evidence that the Darlington squirrels are moving east- 
wards in the direction of Stockton-on-Tees and Hartlepool; 
and in the west they have been encountered at Gainford, Lang- 
ion, Winston, Barnard Castle, and Raby Park; in 1951 one was 
shot at Romaldkirk Hall. The most northerly record that | 
know of in the county is that of a grey squirrel trapped in the 
summer of 1945 in the parish of Bishop Auckland, and sent for 
identification with the suggestion that it was a rat. Where they 
are seen, grey squirrels are shot on sight.* 


*Since this was written an account has been compiled by Mr. G. W. 
‘T'emperley of squirrel distribution in Northumberland and Durham. (Ihe 
status of the squirrel in Northumberland and Durham. Trans. Nat. Hist. Soc. 
N’humb. 'n.s.) 10 3 153-164 1953.) 
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In the West Riding of Yorkshire there were eleven grid square 
which had reports of the presence of the grey squirrel in 194! 
but from which no records came in 1950-52. These areas weré 
scattered along the western border of the distribution in most 
cases. ‘I'here were also fresh records in four squares, in the south, 
at ‘lhurcroft, and in the north as far to the west as Barnoldswick 

In Cheshire the two populations that have arisen from separat 
introductions, one in Denbigh and four in east Cheshire, have 
at last joined up. It is remarkable that it has taken them about 
fifty years to do so. 

The Lindsey division of Lincolnshire reports grey squirrels in 
several scattered districts. They have been seen in the last few 
years at Bradley and Barnoldby-le+Beck, at Willoughton, Glen- 
tham, Appleby, Thonock, South Ormsby, Goltho, and Revesby. 
A report near Candlesby rather confirms the isolated record in 
the 1945 survey of a grey squirrel seen at Gunby. In the Holland 
division stray individuals have been met with at Kirton, Swines- 
head, Surfleet, Gosberton, and Spalding. It is suggested that 
these animals may have been brought into the area on lorries 
which have halted and been boarded at places nearby where the 
species is resident. 

Nottinghamshire has been populated by squirrels either from 
the Lincolnshire border, or by animals which have crossed the 
Trent in the south. In Derbyshire, Staffordshire, and Shropshire there 
has apparently been little change in the distribution. A report 
on the grey squirrel populations of some of the Midlands counties 
was published in the spring of 1953. In Worcestershire most of the 
country was covered, except the south-east. The areas most 
affected were in the north-west, from Bromsgrove through 
Kidderminster and Martley to Tenbury. Staffordshire was not 
badly infested with grey squirrels, and the worst infestations were 
on the border with Worcestershire and in the Wolseley Bridge 
area. Shropshire again had a fairly light population, although — 
the county is well-wooded, particularly in the southern part, 
where sycamore, beech and oak occur in plenty and would 
be expected to draw large numbers of grey squirrels. 

In Wales there has been a considerable extension westwards 
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of the range. In Montgomeryshire a grey squirrel was trapped 
on Garnedd Wen at a height of 1,716 feet above sea level, in 
1947; in Radnor the western limit reported was at Llansantffraid 
('\wmdeuddwr. Brecon has been traversed, and Carmarthen almost 
certainly has, although no reports could be traced for the grey 
\juirrel in the parishes on the western border. The fact that greys 
have been seen in several places in Pembrokeshire (as tar west as 
Treffgarne, Rudbaxton, Usmaston, Boulston and Cosheston) 
must mean that they have crossed the western boundary of 
Carmarthen, unless someone has been stealthily mtroducing 
them. The most westerly record for the species in Glamorgan 
was at Margam Park, near Port Talbot; they are also at Rhigos 
and Glyncorrwg in this county. 

In the southwest they have reached Porlock in Somerset, and 
in. Devon they have been reported from Huntsham on the Somer- 
set boundary and at Tavistock on the Cornish border. In south 
Devon a few have been recorded in the neighbourhood of West 
Alvington, Plymouth, Brixton, and Yealmpton; and in the north- 
west at Bishops Tawton, High Bickerington, Atherington, and 
T'awstock. Dorset has been traversed. 

It is interesting to find that there has been an extension east- 
wards in the distribution of the grey squirrel in Essex. ‘he eastern 
boundary of the species had remained relatively unchanged from 
(937 to 1945, but it has now been recorded as far east as Wickham 
Bishops, Woodham Mortimer, and Ulting. | 

As far as I can discover the counties of Caernarvon, Cornwall™, 
and Cumberland have never reported the presence of grey squirrels. 
All three now have them on their borders; Caernarvon at Eglwys- 
(ach in Denbigh, Cornwall at Tavistock, and Cumberland at 
Murton and Brough. Although the pioneer squirrels in these 
places may have been dealt with, they do represent a warning. 
Northumberland is at present without grey squirrels, but in 1930 
a pair was seen near Alnwick, and one squirrel shot. 

There may be a correlation between the slowness of the grey 
squirrel in spreading eastwards and the occurrence of tracts of 


*Twenty grey squirrels were killed in Cornwall during 1951-53. 
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chalkland with low rainfall in these parts of the country; but this 
is only speculation. 









Fre. 16 

The grey squirrel in Ireland and Eire; showing the introduction point at 
Castle Forbes and the counties from which it has since been recorded : 
Longtord, Leitrim, Roscommon, Westmeath, Wicklow, Cavan, Down, Armagh, ~ 
| Tyrone, Fermanagh. 


No survey was carried out in Hire, Northern Ireland, or Scotland, 
but afew records were collected. Grey squirrels are now to be found 
in Leitrim, Roscommon, Westmeath and Cavan; they have been — 
reported from Wicklow, and are at the moment well established — 
at Ballymahon on the opposite side of Co. Longford to their 
original point of introduction. In 1953 they were said to be 
present in Counties Down, Armagh, Tyrone, and Fermanagh: _ 
‘‘at least two” had been shot. ‘They are said to be abundant round — 


DISTRIBUTION IN BRITAIN: BOTH SPECIES 107 


ihe wooded shores of Lough Ree (Fig. 16, opp.). In Scotland 
ihey were seen at Falkirk in 1940; and in 1951 they were present 
in the neighbourhood of Rumbling Bridge (near Kinross), Dollar 
(Clackmannan), Muckart and Drumearn (Perthshire), Kilcreggain 
(on the west bank of the Clyde opposite Greenock), and in the 
countryside around Edinburgh. 

The two maps of present distribution (Figs. 14. & 15, pp. 94, 
95) show that there is in some counties an apparent correlation 
between the disappearance of red squirrels and the presence of 
ihe grey squirrel in the same district for at least seven years. 
The counties which seem to show this include Brecon, Cheshire, 
Cambridgeshire, Lincolnshire, Nottinghamshire, Somerset, and 
ihe West Riding of Yorkshire. It was found during the 1945 
survey that red squirrels had disappeared from 66 per cent. of 
ihe grid squares that had been occupied by grey squirrels in 
1930. In other counties, such as Dorset and Essex, this has not 
happened. 

If instead of looking at the maps we consider the reports of 
observers in places which have had, or still have, both species 
present, we find no information of the way in which grey squirrels 
are supposed to cause this decline in numbers of the red. Where 
red squirrels have become scarce or have vanished in such 
districts the account can be balanced by similar stories from 
places where there are no greys. [he general impression is that 
the introduced species is exerting some unfavourable influence 
on the native squirrel, but we still do not know how it is doing 
(his. 

In S. Africa the spread of the grey squirrel appears to be 
checked, or slowed down, by physical barriers. A distribution 
map for 1949 is given which shows the area colonised in the forty- 
five years since Rhodes liberated it at Groote Schuur. (Fig. 17, 
p. 168). 
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Fic. 17 
Sketch map of the distribution of the grey squirrel in the S.W. Cape of Africa, 


(after Davis, by kind permission of the Zoological Society of London). 
List of localities in which grey squirrels have been reported and date of first 


recorded arrival (where known) 
Cape Peninsula (districts Cape, Wynberg and Simonstown) 
1. Groote Schuur Soonafter 1900 5. Tokai 1908 
2. Newlands ? 6. Wynberg IQIO-IQII 
3. Claremont ? 4. Pinelands ? 
4. Gardens 8. Plumstead IQI4. 
[continued opposite 
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9. Hout Bay ? 11. Retreat 191g 


10. Simonstown y 12. Eerste Rivier 1932 
Bellville district 
13. Kraaifontein 1930 
Stellenbosch district 
14. Jonkershoek ? before 1914 15. Stellenbosch 1920 
Paarl district 
16. Suider Paarl ? 19. Simondium i 
17. Groot Drakenstein 191g 20. Klein Drakenstein ? 
18. Pniel ? 21. La Motte 1942-1945 
Somerset West aa ot 
22. Helderberg ? 23. Vergelegen ? 
Caledon 
24. Oak Valley, Elgin 1933 26. Steenbras Catchment 
Kromme Rivier; Area 1939 
25. Helderfontein; Glen 27. Elgin 1943 
Elgin 1939 28. Lebanon Plantation 1948 





TABLE 6. 1944-45, DisTRIBUTION OF RED SQUIRRELS 


TOTAL NO. NO. WITH 
COUNTY OF PARISHES | COVERED RED PER CENT. 
Anglesey a os 62 rt 6 55 
Bedfordshire .. - 124 106 o fe) 
Berkshire 3 ts 185 185 Oo Oo 
Brecknockshire as 89 89 89 100 
Buckinghamshire... 212 209 v4 3 
Caernarvonshire ms 53 53 23 47 
Cambridgeshire 5's 127 102 21 QI 
Carmarthenshire ba 70 59 50 85 
Cardiganshire. . a's 78 73 47 64. 
Cheshire se gi 377 282 74 26 
Cornwall = bts 195 195 86 44 
Cumberland .. ae 153 149 70 47 
Denbighshire . . _ 81 41 gl 76 
Derbyshire .. st 289 266 34. 13 
Devonshire .. th 448 153 84 55 
Dorsetshire .. ve 267 242 150 62 
Durham ae ‘es 196 196 56 29 
Essex 7 ws 332 303 126 42 
Flintshire es ae 49 48 22 46 
Glamorganshire ie 141 106 52 49 


Gloucestershire are 306 216 66 31 


TABLE 6 (continued) ; 





TOTAL NO. | NO. WITH 

COUNTY OF PARISHES | COVERED RED PER CENT. 
Hampshire 256 254. 68 27 
Herefordshire 250 128 101 79 
Hertfordshire .. 146 53 6 II 
Huntingdonshire 89 88 8 9 
Isle of Ely “it 32 32 O O 
Isle of Wight . 20 20 17-18 85 
Kent §y:. 336 334. 66 20 
Lancashire 353 310 SO 26 
Leicestershire ie 228 227 25 II 
Holland 44. 4.4, O O 
Lincolnshire: < Kesteven 161 118 29 25 
| Ker 4.24. 103 63 61 
Monmouthshire 83 83 61 74. 
Montgomeryshire 62 62 62 100 
Merioneth 39 39 37 95 
Middlesex ey 30 I O 
Nottinghamshire 243 240 52 22 
Norfolk 539 380 102 27 
Northamptonshire 270 261 7 3 
Northumberland 468 76 61 8o 
Oxfordshire 237 172 II 6 
Pembrokeshire We 164. 164. 54. 67 
Peterborough (Soke of) 26 25 5 20 
Radnorshire bt 63 26 25 96 
Rutland 58 5S O O 
Shropshire 251 227 187 82 
Somerset i A16 358 Q17 59 
Staffordshire . 217 153 79 52 
Surrey a's 131 107 12 11 
weet Base 318 137 69 50 
aah at West 173 127 84. 66 
Sussex te 2834. 245 II 4. 
Warwickshire 244. 89 15 17 
Westmorland .. 110 106 74. 70 
Wiltshire 277 270 93 35 
Worcestershire i 215 202 65 32 
{ North .. 535 510 93 18 
Yorkshire: < East... 206 166 43 26 
West 546 387 269 70 





Totals: 12,380 954.95 3534.7 23 





CHAPTER 8 
ACTIVITY 


SQUIRRELS are animals of the day. But although they spend the 
night m den or drey, that does not mean that they are continu- 
ously active for the rest of the time; there are hours when many 
squirrels can be seen out foraging and others when hardly any 
can be found. The basic rhythm of activity shows three peak 
periods, the first and most important occurring between seven 
and ten a.m., the second for a short time around midday, and 
the last for abet an hour before dusk. In the intervals a few 
individuals may be seen at any time; but there is a marked 
difference in the number that an observer can record over the 
same area during a walk before breakfast and a walk in the middle 
of the afternoon. 

The effect of weather conditions upon the rhythm of activity 
has not been studied with any degree of accuracy for grey squir- 
rels in this country; but chance observations seem to agree very 
well with the results of careful observations carried out by Hicks 
on fox-squirrels in America. Wind velocity was found to have 
the greatest influence on activity; the stronger the wind, the 
fewer squirrels there were about. On cloudy days the squirrels 
were less active than on clear sunny days; and rain, drizzle, mist, 
fog and snow all reduced activity. Snowfall seemed to have less 
effect than does rain; and unless snow on the ground was more 
than two inches deep it effected activity only slightly. These 
studies showed also that the fox-squirrel was most active at 
temperatures between 40-49 degrees F., and least between 15-19 
and 75-84 degrees. 

The difficulty in this kind of work is that each factor thought 
to be affecting the activity rates of the squirrel has to be studied 


II! 
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in conjunction with many other variable factors; and the influence 
of changes in wind velocity can, for instance, only be assessed 
if other conditions remain constant. 

Hicks came to the conclusion that the fox-squirrels he was 
watching were most active in December; November, October ~ 
and January were also months of great activity; while in July, 
May, June and August fewest squirrels were seen. But the area 
in which Hicks could distinguish squirrels also-varied with the 
seasons, and the leaves of late spring and summer were estimated 
to reduce visibility to one-sixth of that enjoyed in winter. 

Before going into the month-by-month activity of the squirrel 
in this country, it might be as well to describe briefly some of 
the characteristic movements of the animal. When a squirrel 
emerges from the nest in the early morning it will first pause on 
some convenient horizontal branch to groom itself, paying special 
attention to its tail and rubbing its paws over its face; then, 
alter dropping to all fours and shaking itself, stamping and 
shuffling with its feet, and perhaps yawning, it gradually looks 
about with a more purposeful interest and prepares to descend and 
forage. It comes down the tree trunk head first, with its body 
flat against the bark, holding its head a little out and up; its legs 
are spread out sideways, and its descent is rather jerky because 
its sharp hook-like claws must be used as anchors to prevent a 
fall. Its tail is often fluffed out and is usually held straight behind 
the squirrel as it comes down. The last few feet of the trunk are 
covered in one bound; and with zig-zag hops, punctuated with a 
pause here and there, the animal is off to explore for food. 
When food is found the squirrel may pick it up in its mouth, 
sit back on its haunches, and take the object in its paws. (To 
judge by the photographs and paintings of squirrels, this is the 
position in which most of their life is passed; yet there are other 
feeding-methods.) Quite often, when food has been gathered by 
perilous balancing among the thin branches of some oak or 
beech tree, the squirrel can be seen hanging head downwards, 
its body braced against some vertical support and secured only 
by the claws of the hind feet, while it devours the prize (Pl. 8, 
p- 149). When licking the sap from damaged parts of a tree it will 
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remain spreadeagled, with an occasional flick of the tail or a 
slight shifting of position. Food that can be carried is held in 
ihe mouth while the animal climbs or runs. 

Grey squirrels, particularly, can attain considerable speed 
when running on the ground. One which was paced by a motorist 
on the road was found to be travelling at eighteen miles an hour, 
another at fifteen miles an hour. Long leaps of from three to 
five feet are taken, the tail is held out behind and undulates as 
the squirrel bounds up, planes through the air, and comes down 
for the next leap. In the branches, too, the leaps that are taken 
are quite astonishing; a distance of twelve feet between the outer 
branches of two trees is manoeuvred with every display of con- 
fidence. Falls do take place, especially if the squirrel is frightened 
or confused, but in general a foothold is found and kept among 
the slender twigs and sloping branches. 

If a squirrel hears a suspicious noise whilst foraging on the 
eround, it stops and sits bolt upright, its front paws dangling or 
held in against its chest. If it hears, smells, or sees nothing 
disturbing, it will return to its pursuits, but if it becomes alarmed 
it runs off in bounds and leaps, scales a tree, and makes its way 
to shelter. Its ascent is very rapid, for here its claws give an 
excellent hold: after the first leap the squirrel moves to the side 
of the tree farthest from the source of danger and, with its tail 
held out straight behind and its feet spread slightly sideways, it 
goes up with breathtaking speed. When it feels more secure 
it may pause to flick its tail rapidly, and scold and chatter its 
teeth. 

After enough exercise and feeding, squirrels return to rest 
in their dreys or dens; or in hot summer weather, may lie basking 
on the branches or on the platforms of green leafy twigs which 
they build at this time of year. 

At the beginning of the year nests are occupied by pairs or 
eroups of animals. January is the month in which the first cases 
of pregnancy are found: before breeding takes place a pair will 
share a drey quite amicably, although the female will no longer 
tolerate the male in the nest when she is pregnant. Some nests 
have been found with as many as nine squirrels, and these are 
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either males which have mated and been driven from their ~ 
nests, old unmated males, or young of the previous summer, still 
living in a group. 

In the breeding season the pregnant or lactating female will 
drive intruders of either sex from her nest or den, but I have © 
never seen one chase a squirrel beyond the limits of the nest tree 
itself. The only evidence of recognised territory throughout the 
year was this eviction and short pursuit of strange squirrels 
entering or attempting to enter an occupied nest. I have seen 


squirrels disturbed from their nests during a shoot take refuge in ~ 


two or three other nests before being finally cornered and shot; 
and it seems that any nest, strange or familiar, will be used in this 
event. The squirrels that are seen foraging on the ground show — 
no signs of territorialism; groups of either species can be observed, — 
and in some instances red and grey have been observed feeding 
within a few yards of each other quite unperturbed. 

The range of individual animals during early spring is depend- 
ent upon several factors: short hours cf daylight, cloudiness and 
precipitation, and, in the case of the females, the effects of breed- 
ing; all these tend to curtail activity and thus reduce range. 
On the other hand, food supplies are short, and some squirrels — 
may have to go quite far afield to find enough for their needs. © 
The type of cover provided by the habitat will also have an effect 
on the range. The males probably roam over an area of two or 
three acres, the females over slightly less if not breeding, and 
within one acre if they are pregnant or suckling young. i 

Those squirrels which have fed well in the previous autumn, _ 
and have managed to lay down a good layer of fat,* will be © 
able to stay for longer periods in the shelter of the nests between 
searches for food; and will probably suffer less from the effects 
of cold when they are out. 

Visibility for watching squirrels is good in the early months 
of the year. February often brings snow, and squirrels can be 
tracked from their nest trees to their feeding places. The females 
are markedly less active than the males, and only leave their 


*'T’he kidneys and the inner wall of the abdominal cavity may be clothed in ~ 
fat a quarter to half an inch deep. 
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young for brief periods. When a severe frost freezes the moisture 
or snow on the branches very few squirrels are to be seen moving 
in the trees. Where food has been dug up through the snow the 
squirrels’ scoop marks are usually distinguishable from those 
made by rabbits, as they are smaller and neater. Bitten cones of 
pine and larch can be found sometimes, lying around the base 
of an old stump or post where a squirrel has had a meal. 

In March and April, warmer, more blustery weather arrives, 
and there is an increase in the available green food. Early litters 
may begin to emerge from their nests at the end of April, and the 
lemale parents are considerably more active than they have been 
before. Birds which have nested and laid eggs may be robbed 
by inquisitive squirrels passing by in search of buds and young 
bark. Brighter, longer days and the easing of family cares bring 
about wider ranging; some squirrels may travel half a mile or 
more away from their nest trees, for food is still not plentiful 
and must be gathered over a wide area. 

No sooner has the first breeding come to an end than prepara- 
tions begin for a second season. Pairs of adults come together 
again in the nests, young families are left in possession of the 
winter nest while the female repairs another, often quite near, 
for her second litter. The food and cover for the squirrels has 
greatly improved. Some squirrels are active soon after dawn, 
and adult animals not concerned in the breeding may range far 
afield, sometimes leaving the woodland and travelling across 
open country. In May and June damage is done to trees by 
squirrels that tear off the bark and lick the juicy inner layers. 

For the next two months the woods provide excellent cover 
lor the squirrels and many obstacles for those who wish to observe 
them. ‘here is dense foliage and undergrowth and plenty of 
insect life. Woods of beech and coniferous trees afford the watcher 
glimpses of squirrels, but on the whole this is the time of year 
when we know least about the activities that they pursue. The 
second litters are born in the latter half of July, and leafy branches 
are cut and made into shallow, saucer-like nests placed out 
along the limbs. Green bundles of leafy twigs wedged in the 
lorks of trees mark the positions where some of next winter’s 


| 
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breeding nests will be; and as the weeks pass these structures 
become larger and larger. It seems that some of the summer 
bowers are used for a short time only; and it has been suggested 
that they are used as a refuge from the swarming flea and louse 
populations in the old nests. I have watched many being built, 
and then fallmg into disuse and gradually disintegrating in the 
late summer and early autumn. One squirrel may build several 
summer nests, and in general only those placed close to the trunk 
are kept in use in the following winter. Some of the old winter 
nests are refurbished with new linings, or platforms of moss and 
green twigs on the roof. Within the woodland there is, at about 
the beginning of August, a concentration of the squirrel popula- 
tion at the best feeding places; fruitful oaks, clumps of hazel 
bushes, or beech trees laden with mast, all have busy groups of 
squirrels around them. Some of the winter breeding places 
appear to be quite deserted. Excursions may be made into © 
neighbouring fields and hedgerows, and ripening wheat is often ~ 
cut down and eaten; hawthorns, blackberries, crab apples and 
other fruits, seeds and berries are collected on long leisurely 
scavenging expeditions. Burying activity is at its height, for the 
squirrels find more than they can eat. 

All the young of the year are weaned by the end of September, ~ 
and there is a lull in breeding activity. Numbers are at the highest — 
annual level, and most animals are changing their summer coat 
for the thick, silver, winter pelage. There is still an abundance 
of food, unless some important mast crop has failed; and dry 
clear days with even temperatures and little wind encourage 
wide ranging and longer periods of activity. The stage is set for 
the annual re-shufile. 

During the months of September, October, and November 
squirrels begin to appear in districts where they have never been 
seen before. Sometimes a single individual or a pair is found 
twenty to forty miles away from the nearest colony, while the 
country between remains free of them. Motorists may notice 
that more squirrels are being killed on the roads, and that quite 
a high proportion of these are young animals. Sometimes a whole 
group of grey squirrels is seen travelling along hedgerows and 
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over fields, and small woods are full of squirrels one day and 
deserted the next. 

Some instances of mass movements of grey squirrels were 
observed by Major Portal at Swanmore, near Southampton. 
They occurred both in 1942 and 1947. In the first instance he 
noticed that a copse seemed to be full of squirrels, hundreds of 
(hem; on 13 October they were to be seen hurrying down the rides, 
not pausing to forage or rest, all the morning. During the next 
week there were no squirrels at all to be seen in the wood. In 
1947 a similar thing happened, starting on 5 October, when after 
months of comparative scarcity groups of squirrels were again seen 
iravelling along the rides and through small copses; on the 6th 
at about 6.0 pm. a shot, fired down a line of perhaps thirty 
preys coming in single file alone a rut killed five animals, and one 
was killed by a shot from the other barrel. Four days later a lorry 
driver who was coming along a small road in the district saw, 
at about 8.0 a.m., eighteen to twenty grey squirrels running across 
a grass field towards him. ‘They crossed the road, and entered a 
small copse. There were fourteen box traps, set and inspected 
daily, around this area, yet not a single squirrel was caught. 
Where the squirrels came from, or where they went to, is unknown. 
‘. Crown. Forest of a thousand acres which is about a mile distant 
(rom the spot reported that no increase in numbers of grey squirrels 
had been noticed there—perhaps the ones seen had come from 
(hat direction. ‘This phenomenon may have been connected 
with the fact that after the severe winter of 1946-47 breeding 
was in some places delayed, and a greater number of young than 
usual was produced during mid summer. ‘The emigrations or 
one-way journeys that are undertaken by squirrels from late 
September to early December are to some extent due to the break- 
up of families and the annual dispersal of the young. In some 
years the adults also take part in these movements. The study 
by Allen of fox-squirrels in Michigan showed that an animal 
could cover 40 to 50 miles in less than three months. One young 
tox-squirrel born in April stayed in the neighbourhood of his home 
until August, but in October was found forty miles away. No 
marking work has yet been done with grey squirrels in this 
sQ.—I 
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country, so that records of individual wanderers have not beet 
kept but the general evidence suggests that they behave very 
much in the same way as the fox-squirrels. | 

Squirrels which are undertaking journeys of this kind gener- 
ally work along hedgerows and through wooded patches, but 
both red and grey squirrels have been encountered on open 
moorland, miles from the nearest tree. At other times they will 
appear in the midst of some town or city, where they cause great 
surprise and excitement; and they will cross lakes and rivers too, 
if these lie across the route. The swimming action is a swift dog- 
paddle, and the head is held just above the water; sometimes 
the tail is submerged, at other times it is kept straight out behind 
the animal, lying on the surface. 

There is no evidence to suggest that families keep together 
when they start out to find new territory. Indeed, Allen tells of 
one litter of fox-squirrels which could be recognised by a peculiar 
colouring of the coat and which were traced after dispersal: of 
the three young, one went south, one went east, and the third went 
northwest. 

In late October and November old winter nests are fortified 
and re-lined, and some summer nests and other structures, such 
as ruined magpie nests, are converted. Squirrels coming into 
woods never before populated by their kind may find hollows to 
shelter in, or else they may collect what material they can from the 
scanty foliage, grasses, moss, and bark for a new leaf nest. 
Activity begins to diminish in duration and range during Novem- 
ber, and food is harder to find. Cones are eaten, and search in the 
ground litter uncovers some nuts, seeds, and bulbs. The days are 
shorter, and there is more fog, rain, drizzle and wind to drive © 
the squirrels to shelter. Young from the summer litters which — 
have not yet dispersed can be found living in family groups with — 
old females (probably the mothers), and in the months to come q 
these young feed largely on food previously buried by other 
squirrels. All are now in full winter coat, and some adults will be © 
very fat if the mast harvest has been a good one. December — 
brings the shortest days, and activity is restricted to foraging, and — 
at the end of the month, to the beginnings of mating activity. 
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Although dispersal of squirrels will take place in the autumn 
months regardless of the size of the populations and the state of 
ihe food supply, there are years in which large-scale emigrations 
of young and adults alike have been recorded. The cause of the 
phenomenon is usually said to be a lack of suitable food in areas 
where there is a large population. The squirrels are in good 
condition when the movement starts. The travelling army moves 
into woodlands where, perhaps, the available food was quite 
sufficient for the residents, but in a few days the invading horde 
will have eaten everything. When the squirrels move on they 
are joined by those luckless animals whose supplies they have 
consumed; and so the numbers travelling are gradually increased, 
and it becomes more and more unlikely that enough food will be 
left in their path to support the squirrels whose woodlands they 
traverse. The speed of travel must increase as there are more to 
_ consume any food that is found; in one mass emigration from 
Connecticut towards New York in 1933 squirrels were advancing 
along a front of some 35 miles at such a speed that they covered 
about 85 miles in 75 days. Exhaustion, starvation and disease 
finally bring the movement to a halt. 

A summary of many such emigrations of grey squirrels in 
parts of America has been given by Schorger. There are records 
of extensive movements at irregular intervals from 1796 to 1946. 
Some of the more recent records seem to show a periodicity of 
five to seven years. If there is a squirrel population living in 
woods made up largely of beech, which has a cycle of about two 
years in mast abundance, then the following course of events 
may serve to start an emigration movement in Britain: while 
there is an abundance of mast other squirrels will be attracted 
to the area, and the population will increase; should a mild 
winter follow the food-productive late summer and autumn, 
then a successful breeding season will further increase numbers. 
But the following autumn will be one of poor beechmast crops, 
and there will not be enough to go around; so that both adults 
and young will move off to neighbouring woods. The snowball 
movement is started, and soon the travelling squirrels will begin 
to attract attention. In their original beech wood, the following 
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year will perhaps again bring a bumper crop of mast, and there 
will be few squirrels to enjoy it at first, but numbers will gradually 
build up. 

Now, the most important food tree for the grey squirrel is the’ 
oak. 1946 was a year of oak productivity, so that food was prob- 
ably plentiful for grey squirrels that autumn. Although the 
winter that followed was extremely severe, a form of emigration 
took place at the next dispersal season in oP autumn of 1947. 

Movements that spring up from different focal points do not 
all proceed in the same general direction; in fact a travelling 
group may even come face to face with others going in the opposite 
direction. Once the journey has begun the squirrels push onwards, 
undeterred by prairies, rivers, lakes, and human settlements, 
Stretches of water that are more than a mile or so wide are not” 
very often attempted; how the squirrels know what distance they 
will have to swim is unexplained, although some records give it © 
that they will climb trees “‘to view the hazard ahead.” In 1848, 
“two acres” of grey and black squirrels are said to have crossed ~ 
Seneca Lake in New York at a place where it is five miles wide. 
The crossing was made from the east bank to the west, and the 
following year there were none left on the east side, but plenty 
on the western margin. Many reports describe hundreds of ~ 
squirrels feeding in a single field of corn, and eating two-thirds 
of the crop in spite of armies of people driving them off and killing 
great numbers. During these times the squirrels seem to show 
unlimited tolerance towards the proximity of others while they — 
are feeding. 

So far emigrations of grey squirrels have been described. 
Kiris and Formosof both give accounts of movements of the — 
same kind among red squirrels in Russia. The story is the same, 
with autumn dispersal of the young and some of the adults © 
being magnified into mass emigrations after a failure in crops — 
of cedar, fir, spruce and pine; or after large forest fires or drought. ~ 
These squirrels have been known to make journeys of 250-300 — 
kilometres (155-186 miles) and have been found “venturing into ~ 
forest-tundra, crossing the bare parts of mountains, steppes 
and ploughland, passing through villages and even large towns.” 
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Wide rivers are entered, such as the Northern Dvina, the Ob, 
Yenesel, and Amur; thousands of squirrels die in attempted 
crossings of the Tatar Strait, Lake Baikal, ‘Tazor Bay, the Gulf 
of Finland and Mezen Bay. It might be expected that there would 
be a simple and easily demonstrable relationship between the 
mass emigrations of squirrels and the cycle of abundance, discussed 
in Chapter 5, p. 75. But there is the food supply to be considered 
(oo—not at every peak in numbers will the available food prove 
insufficient and at places where very important food sources fail 
(isastrously migrations may begin among populations not at 
(heir peak pomt. When a large area is being considered, the task 
of determining the causes of emigrations and fluctuations in 
numbers of squirrels is most difficult. 

In the accounts of large-scale movements we can perhaps see 
what might have happened in Hampshire in 1947, if the popula- 
tion there and in the surrounding countryside had been really 
large. 





CHAPTER 9 
BREEDING OF THE GREY 
SQUIRREL 


“It’s LIKE trying to empty the ocean with a bucket,” said the 
man with the gun despondently; “I suppose I kill hundreds of 
grey squirrels every year, yet more and more keep appearing— _ 
they must breed like rabbits.” Certainly every squirrel that is 
shot seems to be replaced in a short while by two or three others; 
yet does the species really breed so rapidly ? Is this the reason for 
its triumphant spread ? 

That legendary breeder, the rabbit, may have four or five 
litters a year each of five to seven young; but normally the number 
of young born to any adult female per year is ten or eleven, 
owing to prenatal mortality. Rabbits become mature when six 
or seven months old. The brown rat, Rattus norvegicus, has an 
average litter of just under eight, and the young begin breeding 
when they are three to four months old. Some of the population 
may be found breeding at any time of year, and although indivi- 
dual females do not breed continuously they probably have at least 
three litters a year, which would put their number of young at ~ 
twenty-four. Mice are rapid breeders, too; the field-mouse, 
Apodemus sylvaticus, starts breeding when a few months old, and 
adult females may have up to six litters a year. The litters range 
in size from two to nine young, so that a female could have thirty 
young during a year. When the house-mouse, Mus musculus, 
is living in the favourable conditions provided by a corn rick the 
females can have thirty to fifty young during a twelvemonth. 

These animals all have a short life-span under natural condi- 
tions, most of them only surviving a year or eighteen months. 
There is a rather high mortality among newly-emerged young; 
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and to balance these disadvantages we find that the females are 
able to become pregnant whilst still suckling a litter, that the 
broods are large, and that the young mature quickly. 

The case of the squirrel is rather different. Here we find a 
modest productivity, and a higher rate of survival. Five or six 
nestlings a year is a good average for an adult female, and 
yearling animals (which make up about two-thirds of the breed- 
ing stock) usually have about three. Adults produce more because 
they can breed twice during the year, whereas the juveniles may 
only have one litter during the first twelvemonths of their breed- 
ing life. Four young to each female squirrel is a fair estimate 
of the annual rate of increase. 

There is no oestrus during lactation, and during the last 
three months of the year there is no breeding, except possibly in 
rare instances. The young are not capable of breeding until 
they are nine to thirteen months old. Little is known about the 
average span of life under natural conditions, but some animals 
certainly survive until they are about five years old. 

During the first two months of life the young stay in the 
nest, where they are protected from attack and well cared-for 
by the mother. Whilst young rabbits, rats, and mice are slaught- 
ered by many different predators, the squirrel has no natural 
enemy of any importance. Pre-natal mortality seems to be low, 
and few young die in the nest. 

There does not appear to be any definite season during the 
year in which all male squirrels are active, or inactive, sexually. 
From the time they are a year old it is possible in any month to 
find some with enlarged testes containing active sperm; but from 
time to time others are found with quiescent testes, sometimes 
retracted into the abdomen. In immature males the testes lie in 
the abdominal cavity, and the scrotal sacs are small, covered with 
hair, and with the skin smooth and not discoloured; adults which 
are going through a resting stage at first have the empty sacs 
reddened or pigmented, later they are paler but still large and 
wrinkled and comparatively hairless. 

Females usually come into oestrus for the first time at about 
eleven months of age. There are two breeding seasons during the 
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years, followed by a period of anoestrus. Most of the adults and 


animals born the preceding spring breed during January, Feb- 


ruary, and March; in late May and early June the young of the 
previous summer come into oestrus for the first time. and some of 
the adults breed for the first or second time. In 1946 I examined 
a squirrel on 14 June which proved to be pregnant although 
she had recently finished lactating; and there are other instances 
which prove that a female may have two successive litters during 
the spring and summer. In America two instances have been 
recorded of three litters in a year. 

It is very doubtful whether squirrels ever live long enough in 
the wild to cease breeding because of senility. Breeding was still 
taking place among animals with extremely worn cheek-teeth 
(an indication of old age) in the samples which I have studied. 
Poor physical condition, due to disease or to the effects of food 
scarcity, may inhibit breeding; and a poor food supply may lead 
to the production of smaller litter-size. Some females in sparsely 
populated areas may not succeed in finding a mate while they are 
in oestrus, although there is no strict monogamy among male 
squirrels. 

The cycle of breeding in this country (summarised in Fig. 18, 
opp.) runs as follows: in late December or early January the first 
females begin to come into oestrus, and this stage may continue for 
two weeks. Among the specimens brought in at this time are some 
showing the typical symptoms of oestrus—the vulva pinkish and 


swollen, and the uterus turgid and evenly swollen along its length. — 


Before this, squirrels which have never borne litters have the 


uterus short, narrow and ribbon-like; animals which have bred — 


in the previous season still show small thickenings which mark 
the placental scars in the uterus, which is usually darker than it 
is In virgin females. 

Mating chases are often seen and heard at this time of year; 
groups of excited males pursue a female which displays real or 
simulated reluctance. Sometimes one or more of the group will 
lose footing and fall to the ground during the scramble through 
the trees. When a male is rebuffed he often relieves his pent-up 
emotions by gnawing vigorously at a branch or a patch of bark; 





J 
- 





BREEDING 125 













Ni iy 
5 a et 
Sy 
ao uh 


a 
+ 


2h 

-# - 
ot del he ri . een ic 
" peice 
panna 

' il ih H ot ie o 

Reece 






a oa ick C 5 
Rahn, 


a 
A 


iain Rae ee i: 






Fic. 18 


~ J : Young begin to emerge 
Yearly cycle chart showing the breeding pat ? 
seasons of the grey squirrel in Britain, as lactation 
observed from. samples shot in various pray 
localities. Some animals with early preg- 

nancies must have had oestrus periods oestrus 





earlier than those observed 


but he is on the way to success if he can get the female to hold 
her ground, and to join in an exchange of soft murmurs and 
growlings. During his courtship he prowls restlessly before her, 
his tail fluffed out stiffly, jerking and vibrating with nervous 
excitement; he chatters his teeth, and strikes his forefeet down on 
the branch. As his partner crouches there, exchanging mutterings 
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and watching him, she overcomes her fear of being touched. 
The male sidles closer, his tail curved sideways and forwards; 
he seems to try to salle up a position where the female will ba 
able to consider him in profile. If he is fortunate, she succumbs. 


There is a peculiar call which squirrels make at times before © 


and during the mating season, which begins with a series of 
staccato ticks, and finishes with a hoarse and melancholy cry. 
A weird sound—it startled me considerably when I first heard it. 


It can best be described as a ‘‘chik-chik-chik-chik-chik-chik- 7 


oooooeeeeeeceee”’, with the ticking beginning quite fast, and 
slowing down before the wail. I have watched a female squirrel 


in captivity giving this call; first she will climb to some point q 
of vantage, and then crouch gazing fixedly into space and 


motionless except for a fidgeting of the front paws. Suddenly she 


lifts one paw to her chest, flicks her tail for an instant, and makes | 
the cry. She looks as if in a trance. It seems likely that the cry ~ 


is connected with mating, but what its exact significance may be, 
I do not know. 

It has not been discovered whether ovulation is spontaneous 
or dependent upon copulation. For the first ten to fourteen days 


after implantation it is rather difficult to count the developing © 


embryos in the uterus by eye—the appearance is much the same 
as during oestrus. Then blood vessels begin to become obvious in 
the uterine wall, and thickened patches show where the embryo 
sites are. 


By this time the breeding dreys have been fortified, and the : 


parents have collected an assortment of shredded bark, moss, dry 
grasses, and other materials to make a warm lining. The females 
begin to spend more time in the nest; and will drive their mates 
away if they try to enter. 

During 1945-48, the winter month in which most pregnancies 
were found was February (44°/o of females), followed by January 
(22°%o) and March (10%). 18 January was the earliest record of 
pregnancy that I had. In 1947 pregnancies were found as late 
as April. 

Gestation lasts for about 44 days; then the young are born 
weighing a little over half-an-ounce each (17 grams). They are 
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pinkly naked, and blind. The female will now attack and drive 
off anything that tries to enter the nest, and her mate has already 
been forced to find new sleeping-quarters until the young are out 
of the breeding drey. 

After the young are born the female stays with them day and 
night except for the time she has to spend collecting her food. 
The hairless young are probably dependent on the presence of 
the mother for warmth. ‘There is no post-partum oestrus, or 
oestrus during lactation. 

There are four pairs of nipples on the squirrel; these are 
difficult to see on immature females, as they are the same colour 
as the surrounding skin and are not raised noticeably. The 
body-fur covers them completely, and must be blown on gently 
before they can be discovered. In pregnant animals the nipples 
become progressively more prominent, and once lactation has 
started they are easily seen; the hair becomes worn away around 
them in an area the size of a halfpenny. Towards the end of 
lactation the nipples have been pulled out until they may be 
as much as half-an-inch long. Sometimes the nipples remain dark 
for quite a long time after lactation has ended, even after they 
have returned to their normal size. Squirrels have been found 
(by Deanesly and Parkes) with only three-and-a-half pairs of 
nipples. 

Lactation lasts for some ten weeks; by the end of May females 
which have reared spring litters have normally finished lactating. 
The young sample green food, bark, and other solids before they 
become independent of their mother’s milk; this trial feeding 
on solids starts at about seven weeks of age. 

March, April and May are the spring months when most 
females are suckling young; but there is already a certain amount 
of lactation in February (23°%o of 39 adult females examined in 
1945-48). The earliest instance I have come across was on 17 
February 1946. 

The second breeding season begins in early June, pregnant 
females appearing in the second week. The latest recorded 
autumn pregnancy was in August 1945 at Cheadle Hulme. In 
this year lactating females were found as late as 29 September. 
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I have records for suckling females or young with milk in the — 
stomach, for every month of the year from February until 
September. | 

During October, November, and December no cases of 
pregnancy or lactation were found among 136 adult females I 
examined; nor have I heard of more than one case being reported 
during this time in Britain. It is a period of anoestrus or repro- ~ 
ductive quiescence among the female squirrels, and among a ~ 
large proportion of the males, although some of these remain in ~ 
breeding condition. The population is at its highest annual level, 
and dispersal to fresh woods takes place then. 

The average litter size for the grey squirrel is usually given as 
three, ranging from one to five, in this country. In America the 
range goes up to six; South Africa (Davis) has the same average 
and range for litters as Britain. 

Between 1946 and 1948 I analysed 203 records of the number 
of embryos per pregnant female, the number of placental scars 
in lactating females, and the number of young found in nests; 
young belonging to females in the placental-scar group were not 
used in the analysis. The size of winter and summer litters were 
compared from these records. No young were found in nests 
during the autumn, but this does not reflect a different breeding 
rate so much as the relatively arduous task of collecting the 
material at this time of year. 148 spring records gave an average 
of 2.50 young per litter, and 55 autumn records gave an average 
of 3.23. The average of all records (2.87) agrees well with the 
American figure of 2.68 for 34 grey squirrels in I]linois, contri- 
buted by Brown and Yeager. 

In Britain litters of one, two, or three young are fairly common; 
I have found litters ranging in size from one to four young. I 
have also found females with five well-developed embryos in the 
uterus, and on one occasion I found a female with seven normal 
embryos. This is the only instance I know of such a number for 
the species. The female was shot on 23 July 1948, near Oxford; 
the uterus with embryos weighed 60 grams. 

A comparison of the number of embryos per pregnant female, 
and the number of placental scars per lactating squirrel, with 
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the number of young found alive in the nest, indicates that there 
is a low death rate among infant squirrels at birth and during 
the pre-weaning period. In the winter, a hundred records of 
pre-natal litter size yielded an average of 2.41. Of 48 spring 
records of young found in nests, the average was 2.23. Of all the 
nests that I have raided, only two contained sick or dead nestlings, 
apart from those that became casualties in the shooting. 

The sex ratio among nestlings (from litters known to be com- 
plete) in 1946-47 was 45 males to 42 females. The sample size 
is rather small; but the sex ratio among nestlings varied in the 
two years, in 1946 there were 29 males to 21 females: in 1947, 
16 to 21. The 1946 nestling sample was the only one in which 
there was a preponderance of males among three age classes 
analysed in the two years. The results are summarised in the 
following table: 

TABLE 7 
CRUDE Sex Ratio oF TuHree AGE CLAsses. ENGLAND 







Me yp RATIO 
CLASS: YEAR | MALES | FEMALES | TOTAL | MALES | FEMALES Me UR 
| Nestlings: 29 21 50 «6| 58 42 133 : 100 
16 QI fy ie ee i Ors £00 
45 4.2 BF | Hr) | gs | 107: 100 
| Juveniles: 29 35 G4 amir lilas 83 : 100 
39 49 88 | 44. 56 80 : 100 
68 84. 152 | 45 55 OI : 100 
Adults: | 106 122* 228 | 46 54. yi 9 BF [100 
| 156 187 343 | 45 551. |. 44838) £00 
262 309 570 | 45.96] 54. oe LOO 
3775, A35 810 | 46.29] 53.71 | 86: 100 





*This figure includes one female of only 500 g. body weight, which is 
considered as adult because it was lactating. 
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Of these 810 animals, all except the nestlings were collected by 
shooting. In 1933 a total of 207 squirrels that had been shot were 
examined by Deanesly and Parkes; here there were 110 males 
(53 °/o). Apart from these records for Britain, there are also some 
for the grey squirrel in America. Chapman gives an adult sex ratio 
of 49.5°%o of males for S.E. Ohio, and Brown and Yeager give 
figures for 1,454 grey squirrels shot, steel-trapped, live-trapped, 
and from litters, which yield a total sex-ratio of 59.1°%o males. 
There seems to be a general impression that males pre- 
dominate in the grey squirrel population of this country. Hunters 
have reported taking twice as many males as females in their total 
bag; a correspondent writing to The Field magazine recently said 


that over five years he had killed ten times as many. Although © 


such records are interesting in themselves, I do not believe that 
they can represent the sex ratio found in the population as a 
whole. The evidence shows that the numbers of the sexes are 
usually quite balanced. 
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Conscious or unconscious selection on the part of the hunter © 


may influence the ratio when adult squirrels are being pursued; 
a practice such as shooting into the breeding dreys is likely to 
yield a high proportion of females. Some American authorities 
consider that the adult male is more active than the female, 
and ranges farther afield; therefore more males may be taken. 
Although it is hard to be certain that methods of collection have 
not influenced the ratios given in the table, the fact remains 
that similar results were found for juveniles and for adults. 
There may be different activity rates and habits among adults 
of the two sexes, especially during a breeding season, but this 
would not be expected in the juvenile class. It is unlikely that the 
effect of drey-poking on the sex ratio would seriously affect the 
population, since it is normally followed up by the destruction 
of other active squirrels, mostly males. 

A number of squirrels which I kept in captivity provided me 
with some information on breeding and the growth of young 
squirrels. Knowledge, patience and luck are required of those 
who attempt to get squirrels to breed in close captivity—perhaps 
patience is the most important. I kept my greys for 34 years 
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before success came; then two females bore young and reared 
them successfully. The first to breed was a female of 4 years, 
which I had kept for 34 years; then one of 34 years of age, which 
had been in captivity for all but a few weeks of her life. In wild 
conditions breeding commonly starts at the end of the first year 
of life. It may be that under artificial conditions there is not a 
sufficiently wide choice of mate; or there may be some other 
psychological barrier which it takes time to overcome. 

My collection started in 1944 with a young female trapped 
in July. A few weeks later she was joined by an old male, and 
they shared a nest-box in an outdoor cage with a roof and three 
sides of wire-netting. The dimensions were: height to ft.; width, 
54 ft.; depth, 5 ft. Full daylight entered the cage. Their food 
was wheat, water, cabbage, fresh branches of sycamore, berries, 
acorns and nuts. The pair shared a nest-box for 18 months, but 
there was no breeding. In January 1945 mating play was observed 
starting on the 20th and continuing at intervals for some weeks. 
The female always repulsed the male. In June, and again in 
October the male was seen trying to mount her. A young male 
which was put into the cage that summer was chased off viciously 
whenever he came too close. There were no signs of pregnancy 
or pseudo-pregnancy, although the old male was apparently in 
breeding condition, with enlarged testes. 

From 1945 onwards a male and a female were selected from 
the young of the year, weaned, and then kept in captivity. Until 
194.7 the pairs were put in separate cages. Their food was mixed 
oats and wheat, bread, cabbage, and water; with acorns and 
chestnuts in autumn. A surplus was always available. The 
cages were large, and made of wire-netting; they were out of 
doors, but two of the cages had solid roofs. Again there was no 
breeding, although mating play was seen. 

In the late spring of 1947 all the squirrels were moved to an 
indoor room (all, that is, except the oldest male, which had been 
removed). The room was 19 ft. long by 12 ft. wide by 7 ft. 8 in. 
high, and was lighted by a window 6 ft. 6 in. by 4 ft. facing 
south. They were not given any artificial light. The stock 
consisted of the 3-year-old female, a pair of 2-years-olds, and a 
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pair of yearlings. Wooden nest-boxes were fixed to the walls of 
the room, and could be reached by sloping branches. Food was _ 
placed in trays on the floor, available to all; there were also several _ 





water-dishes. Later in the year a pair of young from that spring’s — 


litter were added to the community. 

The pairs kept to themselves, so did the oldest female. Any 
wanderer who looked in at the wrong nest-box was quickly 
chased away. There was, however, a periodic exchanging of nest- 


boxes; apparently by mutual consent—but the same pair would — 


be found together in the new box. Some order of dominance _ 


was noticed; the oldest pair, especially the female, was Aggressive. — 


The lone female was secretive and bad-tempered. 
The oldest male was called Guy Fawkes (because of his 
explosive temper) and his mate was a black squirrel, Blackie. 


Guy Fawkes confined most of his attentions to her; but he was 


seen chasing (and being chased off by) other females. In Feb- 
ruary 1948 the spinster moved her nest into the only box which 


_ still remained intact, displacing Guy Fawkes and Blackie. In 


March she bore two young; she was then four years old. There was 


very little doubt as to who had been the father. She reared the 
young successfully, spending most of her time in the nest with 
them until the beginning of May; during this time she was 
extremely aggressive towards the other squirrels, and would not 
let any come up the branch towards her box. 

At the end of the third week in May two young squirrels 
came out of the nest, rather self-consciously. They bolted for their 
box if any other squirrel came near. Their mother made no 
attempt to defend them once they had emerged from the box; 
but they still continued to share it with her, and towards the end 
of June the whole family moved house to a roofless nest-box. 

The reason for the move was that Blackie had become preg- 
nant, and decided to move into the safest box. She had young 
in July; there is no doubt at all that Guy Fawkes was the father, 
because he had been seen to mount her on countless occasions 
and she would not allow any other male near her. She kept to 


the box, defending it against all comers, including her mate, — 


until September. From this time on it was noticed that the 
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male had assumed the dominance in the pair, and would chase 
Blackie away from the food supply. 

At the end of September the young emerged. The only male 
in the litter was attacked and killed in October; later the 9-month- 
old female was found dead with the head chewed and the brain 
partially eaten. I decided that the stock was overcrowded, and 
dispersed it. 

When. this decision was taken, there were 9 squirrels sharing 
the room, two having died and one having been removed to be 
reared by hand. 

What started these squirrels breeding ? It is unlikely to have 
been anything to do with the light supply, since before the light 
ration had been the same as that under natural conditions; 
diet was unchanged, but the quantity of food per animal may have 
altered. Whereas before the animals were kept in pairs with a 
surplus of food always present, now all shared a common food 
supply; so that some may have been bullied into going hungry. 
Perhaps community life held the secret. 

From year to year there are variations in the pattern and rate 
of breeding among animals living under natural conditions. The 
most important factors which may influence breeding include 
weather conditions before and during the season; food supplies, 
which in turn vary in abundance with climatic conditions, the 
density of the population, and the crop cycles of the important 
food trees; the structure of the population in age and sex (in- 
fluenced by the events of preceding years); and the presence or 
absence of disease amongst the animals. 

The general influence of climatic and associated conditions 
upon the time of breeding is well illustrated in Davis’s study of 
the grey squirrels of South Africa. Their main breeding season 
runs from October to January, a period of anoestrus for the main 
part amongst squirrels in Britain. These months are, however, 
the spring and summer in §. Africa; and the second burst of 
breeding which occurs there between May and the beginning of 
September represents the winter breeding. Presumably the © 
quiescent phase falls in the months of February, March, and 
April. 
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In parts of America where the seasons are more comparable ~ 


with ours the breeding times are apparently very similar to those 


observed for the squirrel here. First spring pregnancies are found ~ 


in late December and early January, reaching a peak in early — 


February and continuing sometimes until the end of March. 


In Kentucky (Hibbard) the second season pregnancies appear to 


fall between the end of May and the beginning of July; but in 
Illinois (Brown & Yeager) they are recorded between the begin- 
ning of July and the beginning of September. 

The severe weather in Britain during the winter of 1946-47 
had a noticeable effect on the breeding times. Some matings 
took place before the onset of the snow, because a pregnant 
female was found on 18 January; and in March, 13 out of 24 
females were lactating. But pregnancies were recorded at the 
very end of March, and as late as 8 April; whereas in no other 


year had April pregnancies been recorded (except two in the 


early 1930’s). The 1947 litter rate was higher than that observed 
in the preceding year; and in early March there was a greater 
proportion of breeding females than at the same time in 1946. 


Two possible causes of variation in litter size are the age of 


the female parent, and the diet available to her before and during 
breeding. As no exact method for finding the age of adult squirrels 
has yet been discovered, this aspect still remains to be investigated. 
The litter-size in summer appears to be larger than that found in 
winter, although the numbers of animals examined is too small 
to allow of any definite conclusion about this. There is certainly a 
more generous and varied diet provided for squirrels embarking 
on summer rather than on winter breeding. 

A higher number of young was found in the litters of fox- 
squirrels (Sciwrus niger) which lived in farmland in Illinois than 
in those from neighbouring woodlands of low soil-fertility. On 
the farmlands corn is abundant at all seasons, and the average 
number of young for 25 litters was observed to be 3.45. In the 
- woodland, the supply of nuts, berries, acorns, fruits, and buds 
becomes scarce in mid winter before the onset of the spring 
breeding season; and the average litter size of 85 woodland- 
living females was only 2.51. 
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Small breeding stocks tend to be more productive than large 
ones under the same food and weather conditions. Thus a dense 
autumn population may mean fewer young per female the follow- 
ing spring. Allen and other American workers have also noticed 
that the sex ratio of a population will vary in some years, and 
that a predominance of females is found in an increasing popula- 
t10On. 

Reflecting upon the pattern of breeding that has been adopted 
by the grey squirrel, I can find no departure from the sequence 
of events that has been described for our native squirrel. Times of 
breeding and average litter size agree in the main, although it has 
been said that the red has but one litter a year in some parts of 
the country. No really comprehensive study has to my knowledge 
been carried out on the reproductive cycle of the red squirrel. 

I'he apparent absence of any defined breeding season among 
the male population as a whole cannot, I think, be usefully dis- 
cussed until more work has been done on this subject. Mature 
males undoubtedly go through periods of reproductive quiescence, 
during which the organs decline in size, the testes may be with- 
drawn into the abdomen, and the wrinkled discoloured skin 
of the scrotum may be sloughed off. American authors such as 
Brown and Yeager, and D. L. Allen have found this to occur 
at the end of the second breeding season. The rest period seems 
to be short, and by the following December the testes have 
reached maximum size, weighing over six grams the pair. Sperm 
have been found by Allanson in all pairs of testes weighing two 
or more grams. But the picture is confused by the juvenile 
population, of varying age, which provides pre-pubertal males 
at large in every month except possibly April. We do not know 
whether adult males have a quiescent period after the first breed- 
ing season also (breeding season here refers to the females) ; 
but I have found animals of adult body weight (between 600 and 
700 g.) at this time which had the scrotum enlarged, wrinkled, 
discoloured, and with very small testes or abdominal testes. A 
thorough histological examination of large numbers of male 
squirrels throughout the year must be carried out before the 
problem can be settled. 
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It is often asserted that breeding is continuous in the grey 
squirrel, and there are a few instances in which a female has been 
known to produce three litters (the maximum possible) in a year, 
Seton recorded this for a captive female and Hamilton for one 
living under natural conditions; in America F. B. Chapman 
reports the finding of four pregnant females in October; and some 
hairless nestlings were found in England in December one year.* 
The obvious advantage of the normal breeding pattern among 
females is that both broods of young reach independence at a 
time when there is enough cover and food to minimise the danger 
of their inexperience. Late December and early January are the 
times when most females of the right age come into oestrus; 
their young emerge in late April and May, which would seem to 
be the earliest time of year to present a good chance of survival. 
Since there is no oestrus during lactation the females cannot 
conceive again until May: and the young from matings then will 
emerge in late August and September. But any female which 
becomes pregnant immediately after this will risk losing her litter 
when they leave the nest in early spring. I do not mean to suggest 
that the female squirrel foresees that it will be a waste of energy 
to produce another litter of young then; but if the majority of 
such young die, then it is reasonable to assume that in time the 
less wasteful two-season breeding pattern will come into being; 
and this may explain the autumn anoestrus period found among 
almost all the females. 


*In the autumn of 1953 there were a large number of females breeding at 
Alice Holt and young nestlings were found late in the year. Very little spring 
breeding had taken place for some reason. (Pers. comm. F. A. Courtier). 


CHAPTER IO 


DEVELOPMENT 


WHEN A SQUIRREL IS BORN it weighs about half an ounce and 
measures about four inches from nose to tail-tip. At first it is 
bright pink; but it becomes paler, and then dusky, as the develop- 
ing hair begins to darken its back. The only hairs the infant 
has at birth are whiskers round the snout; and with the exception 
of these, and nails on its fingers and toes, it is completely naked. 
It is toothless and blind, and its ears are closed. When in distress, 
it emits a shrill piping call (Pl. 8a, p. 148). 

For the first two weeks the female rarely leaves the young. 
They lie in the dark warmth of the nest, either feeding or curled 
up in sleep. If the mother does go away, or if they become 
separated from her in the nest, they will burrow and push and 
wriggle; and in their search each will work its way down beneath 
the others only to be lifted to the top again by the efforts of the 
others. A definite instinct to grip tightly onto objects is exhibited 
when such youngsters are disturbed; even at this early age they 
can support the weight of their bodies. ‘They can curl their tails 
round the finger of an observer; and when they are a little older 
they will move backwards if afraid of falling. This fear of falling, 
and the immediate reaction to it, helps the female when she 
attempts to move her family from the nest in an emergency. 

A covering of short dense fur becomes apparent on the infant's 
body and tail during the third week (Pl. 8b, c, p. 148); incisor 
teeth in both its jaws erupt; and a short while afterwards its ears 
and eyes open. 

The young squirrels do not yet venture outside the nest 
and they seem to experience discomfort in strong light. The 
mother will leave them for several hours at a time while she 1s 
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Fic. 19 
A squirrel carrying nesting material 


out foraging. If provoked, the nestlings will strike out swiftly 
with their feet, opening their mouths threateningly; but this 
behaviour seems to rely on surprise for its effect—it is not per- 
sistent. 

When the first cheek-teeth begin to erupt the squirrels pick 
up objects and attempt to gnaw them. A little while after, 
probably when they are about seven weeks old, they make their 
first explorations outside the nest. They are very different in 
appearance from the newborn young, being perfect squirrels in 
miniature, and are amusing to watch as they take their morning 
excursions with the mother. There is a lot for them to learn, and 
besides practising the journey from drey to feeding places, they 
experiment on finding and eating various kinds of food, burying 
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objects, and escaping from the pursuit of their litter mates. While 
they are moving about, nosing and nibbling, they make soft 
sputtering noises and jerk their tails spasmodically. Although 
they are capable of digesting a certain amount of solid food, they 
are still suckled by the female when they return to the nest; not 
until they are about ten weeks old do they feed entirely on solids. 
(Pl. 8d. p. 148). 

Young squirrels in captivity have been observed to practise 
collecting and carrying material which seems to be intended for 
the nest. Paper, cloth, wool, straw and other similar things are 
scooped up in the forepaws, raised to the mouth, and stuffed in; 
then there 1s an agitated attempt to tuck in the loose strands 
to form a compact bundle. A tame female of mine once spent 
a busy morning transporting the Christmas decorations in this 
manner to the inside of a grand piano; it was an immense labour, 
made all the more difficult by the paper chains and streamers 
which kept tripping her up as she ran with one end bunched in 
her mouth. She made a creditable nest, but she was quite expert- 
enced—she was ten months old (Fig. 19, opp.). 

After weaning has been completed the mother may become 
pregnant again and leave her brood; or she may remain with 
them if she is not breeding. They undergo their first moult, and 
may begin to exhibit premature sexual activity. Young males 
of four and a half months with very small testicles have been 
seen to attempt mounting. 

Families of well-grown but sexually immature young are 
sometimes found sharing a nest with an adult female which is 
presumably the mother. Adult males, on the other hand, do not 
seem to be tolerated in these groups. On occasions a family of 
half-grown squirrels have been found on their own near a nest 
containing a female with a new litter, and it has been suggested 
that the juveniles are the young of her previous breeding season, 
which do not scatter but remain in the vicinity. _ 

More detailed information about the stages of development 
was gained from a study of young animals in captivity and those 
killed during squirrel shoots (Fig. 20, pp. 140, 141); most of 
this refers to the grey squirrel. 
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When the fertilised ova become implanted in the uterus it 
is not possible to count the embryo sites by eye until about ten 
days have elapsed. In the next thirty to thirty-four days the 
embryos grow to individual weights of thirteen to seventeen 
grams, and are then born. Embryos ranging in body weight 
from ten to seventeen grams have been found, and the smallest 
young 1n the nests were of thirteen, fourteen, and fifteen grams. I 
have not found comparable records for the British red squirrel, 
but the continental race may have a birth-weight of ten to thirteen 
grams, according to Ejibl-Ejibesfeldt. 

lwo grey squirrels were born in captivity in March 1948, 
and were reared by the mother. She suckled them throughout 
the normal pre-weaning period, and they were weighed and 
examined at intervals. The diagram (Fig. 20a, pp. 140, 141), 
showing their development probably gives a good idea of what 
takes place under natural conditions. 

By using a graph drawn from the records of young in captivity, 
it was possible to guess the age of young killed in the field; in this 
way more information was collected about the sequence of tooth 
eruption, weaning, and body-measurements. These records are 
_ difficult to get from live young without causing distress to both 
the animal and the investigator. Where there were still gaps in 
the history of development, clues could sometimes be found 
from accounts of the growth in allied species; but wherever 
these are used the reader is warned. 

There were two other litters of grey squirrels which were 
reared by hand in captivity; and their weekly weights were used 
to fill in the graph from weaning onwards. Although there is 
always a chance that the true rate of growth under natural 
conditions will differ from that of artificially reared young, there 
seemed to be no marked discrepancy in this case. Although the 
two litters were reared in different years, the lines of the graph 
follow each other closely. The part of the line which represents 
the pre-weaning period, when these young were being bottle-fed, 
does not differ noticeably from the line for those suckled by their 
mother. Again, there is an agreement between the weights of 
the young of one breeding season in successive weeks, whether 
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they were killed in the field or were being reared in the laboratory 
(Shorten, 1951). 

The fact that the season of birth is spread over several months 
makes it possible for some juveniles to be up to 250 grams heavier 
than others born during the same season, and examined on the 
same day. 

The growth of the hair, the opening of the eye, and the cutting 
of the first teeth are tabulated for the grey squirrel and the 
continental red squirrel. The ears of the fox-squirrel, S. niger, 
are said, by Brown and Yeager, to open just after the eyes, when 
the nestling is about 5 weeks old; but this fact has not to my 
knowledge been studied with grey and red squirrels. 


TABLE & 
DEVELOPMENT OF YOUNG SQUIRRELS 
Sciurus vulgaris L. Sciurus carolinensis Gmelin 
Ejibl-Eibesfeldt (1951) Shorten (1951) 
Estimated 
Age (days) Age (days) 

1-5 Eyes, ears closed; tactile hairs 1-7 Eyes, ears closed; tactile hairs 
only; nails present; lower in- round mouth; nails present. 
cisors felt as soft lumps. 10 Dark haze over dorsal surface; 

6 Pigmentation on upper surface. limbs, tail and belly pink and 
8 Hairs emerge over body. naked; short hair on head. 
13 ‘Thin downy covering of hair on 14, Still not covered by hair. 
body. 14-21 Lower incisors erupt. ‘Tail, 
16 ‘Tail furred. back, and head with hair, 
19 Short dense fur on body. about I mm. long. 

21 Ears fringed with fur. 21-28 Upper incisors erupt. 

23 Lower incisors erupt. 28-35 Eyes open; tail with silvery 

25 Tail brush-shaped. guard hairs about + inch long. 

31-32 Eyes open. 42-56 Pm2 and Mr erupt; some- 

34. Upper incisors felt as soft lumps. times Ma also. 

41 Upper incisors erupt. 49- Solid food taken as well as milk 

45 Begin to eat solids. 70- Only upper Mg still to erupt; 

74. Mother taken from young. weaning is completed. 
115 ‘Testicles seen as small lumps. 91— Moult begins; first set of teeth 


complete (4 milk teeth, 16 
permanent teeth). 


In the case of the grey squirrel there are two more teeth in 
the permanent set than in the stage when milk teeth are present. 
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These are the upper first premolars; small peg-shaped teeth 
which are said sometimes to be absent, although I have never 
found an instance. The milk teeth seem to be cast when the 
squirrel is between 4-8 months of age; and the process may 
sometimes start before M3 is fully up. 

Vickers (who made a study of physical features in the grey 
squirrel which might serve as age criteria) concluded from the 
state of the skull sutures and other features that milk teeth were 
not cast until the animals were sixteen months old. He also 
found that in males the upper premolars are replaced first, but 
in females the lower pair changed before the upper pair. I find 
it hard to believe that milk teeth persist in breeding animals 
and I have never come across a case of this. During June and 
July 1953 seven young from spring litters were casting milk 
teeth; one male changed its lower teeth first. 

After weaning is completed, the dull shaggy coat of the nest- 
ling is moulted and replaced by adult pelage. Young which have 
been born in the spring moult from the end of May until the 
beginning of July. The sleek summer coat appears first on the 
foreparts and later spreads back to the base of the tail: the 
tail undergoes its annual moult then, and at the beginning of 
September the second moult of the body fur begins. This second 
moult proceeds in the reverse direction, from the flanks forwards. 
In October summer-born young moult for the first time, into 
autumn pelage; the only animal I have seen representing the 
beginning of this particular moult was in nestling coat except 
for a ridge of winter fur between the shoulder blades. Altogether, 
the system of moults is such that a casual observer might well be 
confused by the variety of coat patterns to be found in autumn 
and spring. More is said about adult coat changes in Chapter 
Ll, Pp. 146. 

It is rather difficult to measure the length of body and tail of 
live young squirrels, as they naturally put up a fight against anyone 
wishing to stretch them out along a measuring rule. However, I 
managed to get weekly measurements of two captive grey squirrels 
over a period of twelve weeks. They were a male and a female 
from separate litters. When measurements started they already 
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had their eyes open, and weighed 80 and go g. respectively; their 
estimated age was 4-5 weeks. The female measured 9.8 ins. 
(rom nose to tip of tail-bone; the male g.3 ins.; the tails were 4.5 
and 4 inches in length.* For the next five weeks the female 
increased in size at the rate of one inch a week; the male was 
gaining in a less regular manner and at a slower rate. Details are 
set out in the following table. 


TABLE 9 
INCREASES IN THE LENGTH (INs.) OF Two SQUIRRELS 
DATE FEMALE MALE 





Weight(g.) Tail Total Weight(g.) Tail Total 





16.4.46 an go 4-5 9.8 80 4.0 9.3 
234.46 ye 110 4.7 10.8 105 4.5 10.2 
29.4.46 Ri 140 555 11.8 118 4-7 10.6 

6.5.46 Bs 190 5.9 12.9 140 5.5 12.0 
13.5.46 a 215 6.7 13.8 170 6.1 12.8 
20.5.46 as 255 jai 14.8 210 6.3 13.4 
27.546 sh 300 7.5 15.4 260 ait 14.8 

3.6.46 ws 320 7.9 15.7 260 7.5 15.2 
11.6.46 ne 350 8.3 16.9 280 7.5 15.5 
18.6.46 A, 370 8.3 16.9 300 qu} 15.8 
25.6.46 Se 380 8.3 16.9 360 7.9 16.3 

2.7.46 ss 400 8.3 Let 3,70 8.3 16.9 


By the time these squirrels were about four months old, they 
were within one and a half inches of the average adult length; 
and their tails were only a fraction of an inch short of full size. 

The weight of an adult squirrel may be as much as 750 g., 
and fluctuates with the seasons. From four months onwards the 
young squirrel must therefore gain considerably in weight, but 
little in body length. 

Until they reach about nine months of age juvenile squirrels 
can usually be distinguished from members of the adult popula- 
tion; but once they come into breeding condition it is more diffi- 
cult and sometimes impossible to make this distinction. At the 


*This is about half the average size of adult animals, which I found to be 
18.5 ins. (total length) and 8.5 ins. (tail from root to bone tip). 
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start of the breeding season virgin females can be differentiated — 
from pregnant and parous animals unless the pregnancies are © 


very recent, when the uterus presents much the same appearance 
as in the virgin during oestrus. Parous females which are not 
yet pregnant again usually have scars and blood vessels in the 


uter1, which are themselves wider than in females which have ~ 


never bred. I know of no way to tell whether a pregnancy that © 


has advanced beyond two and a half weeks is a first pregnancy 
or not. 
It is difficult, too, to separate males in their first season of 


breeding activity from older animals; although, in the early © 


stages, they can be singled out with a fair degree of certainty 
by the state of the scrotal sacs. Adult males cannot always be 


nn A 


identified by the presence of enlarged testes, as they pass through ~ 


phases of sexual quiescence. Little is known about these resting 
phases in the reproductive activity of male squirrels; in fact some 
authorities doubt whether they really occur, and believe that 
observers have been confused by animals which have reached 
adult body weights but have had their sexual development 
retarded. ‘here seems to be no season at which all males undergo 
a period of quiescence; and Allanson’s laboratory animals 
showed irregular changes in size and position of the testes, 
although diet and other conditions were stable. 

After the first breeding season the young squirrels are similar 
in appearance, size, and habits to the rest of the adult population. 
The only clues which have been found to be of use in separating 
them from older animals are the degree of wear on the grinding 
surfaces of the cheekteeth, the stage of fusion between the epi- 
physes and diaphyses (see glossary, p. 198) of the radius and ulna. 
(Petrides) and possibly the state of the sutures on the skull 
(Morrison-Scott and Vickers, unpubl.) 

There is individual and seasonal variation in body weight 
amongst the adult population. Weights may range from 550 g. 
to about 750 g. Some of the variation is due to breeding changes, 
some to fluctuations in food abundance; but another factor may 
be the gradual increase in weight of young animals after they 
reach the end of their first breeding season. 
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DEVELOPMENT 14.7 


More is known about the development of grey squirrels than 
of the British red squirrel. Continental reds may weigh 10-13 
grams at birth, compared with 13-17 g. for greys; and at four 
weeks these reds will have reached about 68 g., the greys go g. 
At twelve weeks the weights will be respectively about 245 and 
280 g.; and adults of the British variety vary between 250 g. and 
340 g. body weight. The total length of the British red squirrel 
is about 15 inches, that of the grey squirrel 18.5 inches. The 
general development of the young Continental squirrels appears 
to be very similar in sequence and time to that of greys. 





CHAPTER’ 1 iI 


THE COAT OF THE GREY 
SQUIRREL 


SEEN AT A DISTANCE the grey squirrel is a silver-grey animal 
with white underparts. The silver-grey colour is the result of a 
complicated arrangement of white, black and brown; a close 
investigation of the hairs of the squirrel’s back shows that they 
are banded along their lengths in these different shades and are 
not grey at all. 

The winter squirrel is this silver-grey colour with a faint 
erizzling of yellow, brown-and black; its head, the middle of its 
back and the upper surfaces of its hands and feet are-yellow- 
brown; its underparts are white. Its summer coat is browner 
throughout; splashes of bright rusty brown can be found on the 
upper surfaces of its paws and along its sides where the white 
of its belly merges into the grey of its back. Its tail is fringed with 
white and dark at the centre. There is no difference of colouring 
between males and females. 

The banded hairs are quite distinctive and have sometimes 
been found as tell-tale traces in rifled nest-boxes and raided nut 
trees; but in addition there are some of plain black, brown or 
white, 

Let us examine the winter coat more closely. Most hairs on 
the back and flanks are banded along their length; black at the 
base, then yellow-brown, then black, and with a white tip. Somé 
pure black hairs are interspersed with these. On the backs of 
the paws and on the head, especially around the eyes and ears, 
the hairs are short and uniformly brown. Brownish areas of 
the body have some hairs which are similar to the four-banded 
body-hairs, except that the terminal band is brown instead of 
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Plate 8a (left). Grey squirrels at birth. 
They are naked, toothless, and have the 
eyes and ears closed. 6 (above). Young 
grey squirrels, still blind, but with hair. 
This litter was taken from a nest at Woburn, 
and one of the young is black. (4. D. Vizoso) 










(right). Young grey squirrel 
with eyes still closed. 
(Walter F. C. Murray) 






d (left). Young grey squirrel 
about 7 weeks old. At this 
age they begin to sample solid 
food, although continuing to 
be fed by the mother. 
(Forestry Commission) 
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white. The chest, abdomen and throat, and the inner surfaces 
of the limbs are covered with pure white hairs; and on the back 
of the ears, at the base, there may be a tuft of fine white hairs. 
Six distinct colour zones may be traced on the long hairs of the 
tail. From base to tip these are black, brown, black, brown, 
black and white. Pure black hairs may also be present, intermixed 
with them. 

During the winter the hairs on the tail may reach a length 
of two inches—giving the tail a diameter of four inches when 
spread stiffly—and body hairs may be three-quartersofan inchlong. 
Many squirrels have been found to have hair on the palms and 
soles at this time of the year, and almost all of them have eartufts. 
This last feature is often overlooked in descriptions of the grey 
squirrel. Certainly they are not as striking as those of the red 
squirrel, but from late October to March or April they are 
present and may be half an inch in length. They are formed of 
long white hairs arising from the base of the earback or of the 
rusty brown hairs which cover the rest of the ear. 

Black whiskers grow from the sides of the muzzle, and above 
and below each eye; and there is a bunch of black tactile hairs 
in the V_of the lower jaw. On the squirrel’s chest there is one 
long hair which is banded with black and white; and the position 
of the eight nipples can be determined by fngine the single 
white hairs, longer than the rest of the surrounding coat, which 
grow there. On the inner surfaces of the front legs there is a bunch 
of long white hairs; these too are presumably tactile. 

In summer the ‘squirrel has a sleek brownish coat of shorter 
hairs. A bright rufous brown colour appears in patches on the 
upper surfaces of its feet and hands, and along the sides of its 
ribs; its ears are practically naked, and it has lost the hair from 
palms and soles. Its tail is not so bushy and the white fringe is 
far less obvious than it is in winter. When the spring moult has 
finished the squirrel is a less attractive animal; its large head 
and the heavy outlines of its body are more apparent, and the 
brown tone of its coat and its thin tail make it look rather rat-like. 





Plate 9. Grey squirrel feeding, hanging by hind feet. (Martin Koriiz) 
so.—L 
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Young squirrels often have browner coats than their parents, 
and those born in the February season start outdoor life in winter 
coats, while summer nestlings have summer pelage. As they 
moult almost as soon as they are weaned, they change into the 
appropriate coat for the season at more or less the same time as 
the rest of the population. Young from the same litter sometimes 
vary one from another in the amount of reddish brown in their 
coats, but I have not been able to rear one of these “‘red”’ young- 
sters to see if 1t develops into an erythristic adult. 

There are two moults of the body fur in the course of the year. 
The first takes place in late April or early May among the adults, 
young animals moulting some weeks later, at the end of May or 
the beginning of June. New hair first appears on the head and 
foreparts, and the moult works backwards to the—base_of “the 
tail. Young of the year can be distinguished by the woolly re- 
mains of the nestling coat. The second moult occurs among 
adults during September or early October; young of the autumn 
litters go through their first moult at the end of October-or-in 
early November. ‘The whole moult takes about five to six weeks. 
As far as I know the direction and pattern of the autumn moult 
has not been studied in detail except by Morrison-Scott 
and Bishop, who found that the first signs of the winter coat 
appeared on the hips and lumbar region and on the hind legs. 
This confirms that in the grey, as in the red squirrel, the autumn 
moult proceeds in the opposite direction to that of the spring 
moult. These authors found young which appeared to have 
moulted before the adults, but in my experience this is not 
usual.* 

Times when moulting takes place in Britain seem to agree 
with the records from America. Komarek mentions that pelage 
changes occur among grey squirrels in Wisconsin in October; 
Chapman records that of fifty-five shot between 1 and 15 October 
thirty-two were in full summer coat, thirteen in winter pelage, 
and ten in a transition stage with grey flanks and brownish fore- 
parts. 


*Lactating females, however, do not moult until after their young have 
been reared. 


THE COAT OF THE GREY SQUIRREL I51 


The hairs of the tail and the eartufts seem to follow an annual 
cycle of growth. Tails of adult squirrels are moulting by the end 
of July, and look very thin and ragged; new hair is visible 
then, and by the middle of August the tail hairs of adults are 
half grown. The replacement of hair is said by Brown and Yeager 
to start at the tip of the tail and work backwards, but the pattern 
of replacement is somewhat confused by the more obvious growth 
of new hair at the base of the tail; this can be observed at the 
very start of the moult of body-fur in August. 

The muscles of the tail can be used to alter the position in 
which the tail hairs lie; when the tail is spread out the muscles 
pull the hairs so that they lie at right angles to the tail-bone, 
instead of lying backwards on each side, and a ‘flue-brush’ 
effect is given when the muscles pull the hairs up and down as 
well as forwards. 

Young squirrels bottle-fed and reared in captivity olten 
develop dull staring coats which are probably the effect of some 
dietary deficiency; young of the same age taken from a woodland 
nest present a very different appearance and have sleeker, 
shorter coats. Sunflower seeds added to the diet of captive 
squirrels seem to improve the condition of the coats. 

Squirrels are susceptible to mange, which is caused by a mite 
(Sarcoptes sp.), but grey squirrels do not commonly suffer from 
mange in Britain. Among those that were found dead and dying 
at Burnham Beeches in 1919, some were reported to have had 
mange; and in Henbury Park, Cheshire, in 1925 a disease killed 
off large numbers which had fur coming out in patches and 
naked tails. It appears that no one has yet identified a mange 
mite from a grey squirrel in this country. 

In America the complaint is more common: a report quoted 
by Allen on the grey squirrels of Klamath National Forest says 
‘* , . a disease breaks out every few years among the squirrels 
on the lower Klamath River which reduces their numbers 
considerably. In instances observed, small red spots appear on 
the skin; the hair comes out in large patches giving the appearance 
of mange. Specimens observed have been very emaciated.” A loss 
of vitality and of the power to withstand cold accompany this 
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condition. (The instance quoted may or may not have been 
mange, but agrees almost exactly with accounts of sick and dead 
squirrels occasionally found in Britain.) Mange mites seem to be 
the most prevalent parasites of the grey squirrels in America, and 
the cause of the only endemic disease occurring amongst them. 
Outbreaks are most severe in the spring months, especially when 
there is a dense population living on a low food supply. 

The mite burrows in the skin, and soon scabs form and the 
surrounding hair starts to fall out. Often the first part to be affected 
is the ear, at the tip and around the rim. The irritation makes the 
animal tear at the spot with its sharp claws, so that the skin 
breaks and open sores are started. Sometimes mange appears as 
a series of scabs, darkened areas of skin, and hairless patches all 
over the body. The effect on the animal varies; some may die 
in two months from the time of infection, others grow new hair 
and recover completely. Female squirrels with mange have been 
found to have healthy embryos inside them; but one mangy 
parent recorded by Allen transmitted her infection to five nest- 
lings, all of which died. But even if mange is not the primary 
cause ot death, it is sure to be a contributory factor in many 
cases since weak emaciated squirrels are easy prey and have not 
the vitality to forage under conditions of food shortage and cold. 

I have said that the hairs of the grey squirrel are not really 
grey and that when the animal is examined closely it is found 
to have shades of white, black, and reddish brown in its coat; 
but there are some grey quirrels which are pure white or pure 
black all over, or predominantly reddish; these are the albinos, 
the melanics, and the erythristic grey squirrels. 

Albino grey squirrels are known both in Amercia and in 
Britain. All the hairs may be white, and the eyes bright ruby; 
and the animal is often smaller and weighs less than normally 
coloured squirrels of the same age (PI. toc, p. 164). 

There are records of albino grey squirrels having been found 
in twelve States in America: New York, Connecticut, Massa- 
chusetts, Maryland, Wisconsin, Indiana, W. Virginia, Illinois, 
Tennessee, Arkansas, S. Carolina, and Alabama. It is said (Read) 
that in Olney, Illinois, nearly 1,500 of the squirrels are albinos. 
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The history of this population starts in 1902, when a pair of 
“cream-coloured”’ squirrels were live-trapped and brought into 
the city. They were sold to a saloon keeper, who displayed them 
in his window until a law was passed to prevent this type of 
advertising. Then they were released. The male was killed, 
but the female raised a family and from that time on they thrived; 
they are now protected by an Illinois law and a city ordinance. 
Other colonies of this kind have been set up and protected at 
various places in the States; at Greenwood, 8S. Carolina, there 
were about 100 white squirrels in 1919; the colony having been 
there for about twenty-two years. There was another colony at 
Bloomfield, N.Y., but it is not known whether these albinos 
have survived up to the present time. 

Mr. Bryant Tyrell, of Takoma Park, Maryland, sent me the 
following account: ‘Eight or nine years ago we first noticed an 
adult albino grey squirrel in the neighbourhood, seeing it quite 
frequently. In 1941 a pair of squirrels nested and raised a brood 
of three in a rustic house in our backyard not more than twenty 
feet from the house .. . and the female of this pair was albino. 
The brood of three young were all grey. The pair used the house 
during the winter and one April morning of 1942 I saw three 
young, two were grey and one albino. One of the albinos was run 
over in Nov. 1942 and none have been seen since.”’ Unfortun- 
ately we can draw no definite conclusions from this information 
as to the mechanism of inheritance of the albino character; 
there were only three young in each litter, and we do not lente 
whether the male parent was the same in each case. It seems 
most likely that the first litter had a pure grey (homozygote) 
squirrel for their male parent, and hence they were all normal in 
colour but carried the recessive character for albinism. If at the 
second mating the male was a heterozygote, like these young, 
then a mixed litter of albino and normal-coloured young would 
probably result. 

The only known record of a breeding history for an albino 
grey squirrel in Britain has been given by Miss Frances Pitt. A 
white female was mated to a normal grey, and a litter of two grey 
young were born. The albino parent died soon afterwards. 
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With the exception of one record from Craiginhall, near 
Edinburgh (1941), all the reports that I have been able to collect 
of albino grey squirrels seen in Britain have come from three 
counties: Kent, Surrey, and Sussex. They are as follows: 


hent. Chippenden (1930), Rolverden (1931), Wateringbury (1932), 
Cranbrook (1938), Gowden (1944, 1945), Longfield (1948), 
Sevenoaks (1949), Goddam Green (1951). 

Surrey. Purley (1934), Maplehurst (1945), Cranleigh (1950), Wallis 
Wood, near Dorking (1950), Ockley (1952), near Holmbury 
st. Mary (“‘recently’’). 

Sussex. Posingworth Park (1920’s), Laughton (1930's), East Hoathley 
(1930's), Telham (1944), Wadhurst (1945), Halland (1945), 
Warnham (1945), Cooksbridge (1945), Angmering (1949), 
Bexhill (1949), Pevensey (1950), Dragons Green (1950), 
Handcross (1951), Ewhurst district (1952), Northlands Corner 
(1952). 

Of the four known introductions into this area, two were 
made directly from the States to Richmond and Frimley, in 
Surrey in 1902 and 1910 respectively; the origin of the other two 
batches is unknown, but they were released in Kent at Benenden 
and Sandling. ‘The date of the Sandling introduction was 1910; 
and Middleton calculated from circumstantial evidence that the 
Benenden squirrels were introduced between 1892 and 1q02. 
One or more of these groups of squirrels are thought to have 
contained animals bearing the albino strain. Conditions appear 
to have been favourable enough to ensure a sporadic emergence 
of albinism from time to time, but too severe to have allowed 
the spread of the character over a wide area, or the building 
up of colonies of white squirrels, like those found in America. 

Other squirrels are known to have albino forms; among them 
our native red squirrel and the American Northern red squirrel. 
When we compare the map showing the distribution of the sub- 
species of the grey squirrel in the eastern States of America 
(Fig. 1, p. 19) with the known records of albino forms of the animal, 
it appears that of the twelve States in which albinos have been 
recorded only five report them from the range of S. carolinensis 
leucotis. ‘hese are the States of New York, Maryland, Connecti- 
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Fic. 21 
The distribution of (crosses) melanic and (dots) albino forms of the grey 
squirrel in England. The nearest points of introduction are shown by arrows 
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cut, Massachusetts, and Wisconsin. Illinois and Indiana report 
them only from their southern counties, which are in the range 
of 5S. carolinensis carolinensis, as are also Tennessee, Arkansas, S. 
Carolina, W. Virginia, and Alabama. Albinism would thus appear 
to be more widely distributed among Southern grey squirrels, 
although Schorger says that it is most common where the melanic 
form is also found—and the Southern grey squirrel does not 
seem to have a melanic form. 

At the time of the first settlement of the north-eastern States 
melanic squirrels are said to have been more common than the 
grey form. As settlement progressed this proportion was gradu- 
ally reversed; accounts of squirrels brought in by hunters between 
about 1860 and 1920 show this clearly. Later, when timber was 
cleared and the country became populated, the fox-squirrel, 5S. 
mger, became the predominant species in many areas. In some 
forested districts of Michigan black squirrels still outnumber the 
greys; and in Illinois Kennicott wrote in 1856 that originally 
there were places where the squirrels were all black, although this 
was rare. In 1869 Haymond wrote that a third of all the squirrels 
in 5. E. Indiana were black at the time of the first settlement 
there, but “now,” he went on, “they have completely dis- 
appeared.” However, in 1905 it was reported by Hahn that 
black and partially-black squirrels were nearly as numerous as 
greys in some of the counties there. 

The present distribution of the melanic phase in the States 
and in Canada seems to be fairly general over the leucotis range. 
Allen mentions that melanism is also common among individuals 
of another subspecies found in Michigan: SS. carolinensis hypophaeus, 
which occurs in the upper peninsula. There has been no open 
season for the hunting of black squirrels in Michigan since 1911. 
Brown and Yeager record that today melanic grey squirrels can 
be found in the northern counties of Illinois; and Dr. H. H. T. 
Jackson has informed me that the black form has been known to 
have occurred in the past or recently in the following States: 
Wisconsin, Minnesota, northern Ohio, New York, Pennsylvania, 
New Jersey, Vermont, and Virginia. In Canada it is found in 
Ontario, Nova Scotia, and Quebec. 
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Melanism, as Schorger thinks, may have developed on the 
borders of the glaciers during the Pleistocene age, when the climate 
was cold and moist. The line of maximum glaciation in the States 
runs from New York to St. Louis. There are a few remains of 
S. carolinensis from the Pleistocene in Pennsylvania and Maryland, 
but as there are no known features in the bone structure which 
could help in determining whether these squirrels were black 
or grey, they can tell us nothing of the origin of melanism. 

In America the genetics of the melanic phase do not seem to 
have been determined. It is said that degrees of intergradation 
between pure black and normal grey coats do occur; and these 
“partial” melanics are also known in Britain. They commonly 
have the underparts an orange-brown instead of white, and the 
back is darker than normal with brown tips to the hairs. here 
may be patches of white on the belly, and patches of rusty-brown 
on the back. 

A mating between a pure black female (Pl. 10a, p. 164) and 
a normal grey male which I had in captivity produced three 
young darker than the male parent. Their dorsal hairs had nearly 
all the white areas suppressed and replaced by brown (either 
rich or very pale); but for most of their length these hairs were 
black. Brown hairs occurred on the paws, belly, sides, and muzzle. 
Brown-tipped hairs were numerous, and there were some with 
brown and black banding, and others which were pure black. 
The whiskers on the muzzle and the throat were black; the single 
prominent hair from the mid-sternal region and those from the 
nipples were banded with black and brown. The tail hairs were 
mostly black tipped with brown (Pl. 1ob, p. 164). 

Unfortunately two of these squirrels died before reaching 
maturity, and the third, which was sent to the London Zoo with 
its parents, died when just over a year old. It would have been 
interesting to observe the results of a mating between two indivi- 
duals of this type; one would expect to get a litter of black, grey, 
and partially black young. I have found a litter of three appar- 
ently normal young and one dark one in a nest at Woburn; but 
they were still blind and their coats were not sufficiently developed 
to allow of distinction between grey and intermediate colouration. 
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(The three young whose coats are described above appeared to 
be coloured normally until they were about three weeks old.) 
The female parent of my black squirrel was very dark in coat 
colour, but had reddish brown hairs on the head, ears, tail and 
belly. ‘he male parent was not seen. | 

If melanism is transmitted in the way suggested by these 
accounts, then a mixed population of blacks and greys (in a place 
where selective hunting was not carried out) would appear to the 
casual observer to be made up of black and grey in a ratio of 
about three to one. The blacks would be said to predominate 
over the greys as they are said to have done in America in the 
past, because from any distance the intermediate shades of 
colour would seem more black than grey. 

The occurrence of melanic grey squirrels in Britain is re- 
stricted mainly to two counties, Bedfordshire and Hertfordshire 
(Fig. 21, p. 155). Stray individuals have spread into Cambridge- 
shire, and an unconfirmed report suggests that some may have 
got into Buckinghamshire. The stock has developed from an 
introduction made at Woburn (Bedfordshire), of about a dozen 
black squirrels from America. These were released some time 
after the original introduction there of greys, and they have almost 
certainly been responsible for the occurrence of melanics in 
Hertfordshire since no separate introduction of black squirrels 
is known elsewehere. 

Middleton describes the known range of the melanic form 
up to 1931; they were then present in several localities near 
Woburn, and a single instance was known (from Ashridge) of 
their presence in Hertfordshire. In 1945, when I visited Woburn 
estate, there was a mixed population there of greys, intermediates, 
and melanics. In 1944 about five blacks and three greys were 
reported at Ashwell in Hertfordshire; one black squirrel had 
appeared there about three years previously, and had been 
protected. In the same year, black squirrels were reported at 
Northchurch, Hertfordshire. In 1947 there were still grey and 
black squirrels at Ashwell, and at Long Stowe and Odsey in W. 
Cambridgeshire; at Odsey three grey and seven “‘dark’’ ones 
were shot. Four or five of these were thought to belong to one 
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family. In 1946 one appeared at Apsley and another near 
Dunton: both in Bedfordshire. The most recent records I have of 
melanic squirrels (1951) report that they are to be found at Letch- 
worth (Hertfordshire) and at Sutton, near Sandy (Bedfordshire) 
and possibly at Bletchley in Buckinghamshire also. Between 
1947 and 1950 twelve were shot at Odsey. 

A completely black squirrel can be very attractive; my melanic 
female had only a few hairs which were not black, growing over 
a small scar; her coat was well groomed and appeared more 
glossy than that of normally grey squirrels. Allen writes: “The 
black squirrel probably has no peer in esthetic value among 
Michigan mammals. It may be jet black, frosted or flecked with 
white, or washed with tawny. Orit may appear to be intermediate 
between black and gray. Always it is an animal of outstanding 
beauty and one which should be preserved by any means 
necessary.” Perhaps this last opinion will not be endorsed in this 
country. 

No commercial use is made here of the skins. The furs used 
to make gloves and coats by the trade are all imported. Not only 
is the fur from squirrels taken in Britain rather short and thin, 
but a purchase tax of one hundred per cent on the value of the 
skins is imposed on anyone taking pelts to a furrier to be made up. 
In 1949 an appeal was made against this ruling, but the Economic 
Secretary of the Treasury refused to lift the tax; he said that no 
discrimination was possible against imported skins. Branches of 
the N.F.U. had urged that a removal of the tax might encourage 
the destruction of grey squirrels, and pointed out that no purchase 
tax was imposed on rabbit skins. The skin of the grey squirrel is 
easy to cure, and gives a tough yellowish parchment which can 
be put to various uses. 


CHAPTER 12 


SQUIRRELS AND TREES 


ECCENTRIC SQUIRRELS have been found living in rabbit holes, in 
houses and outbuildings, and even in hayricks: but the con- 
ventional home for a squirrel is a tree. Where they can, squirrels 
will make dens inside the tree; if the tree has no hollows then 
they make a nest of cut twigs—where a branch forks out from the 
trunk, or in the smaller branches in the crown. The tree is not 
only of vital importance as a home; it also provides the staple 
foods. Pines, larch, and spruce supply the red squirrel; oaks, 
beeches, hazels and chestnuts are very necessary to the erey, and 
also help to stock the red’s larder. Again, trees are the squirrels’ 
highway; definite routes are used from the home centres to feed- 
ing sites, and a squirrel in a hurry will show signs of confusion 
when confronted with a gap where a tree en route has been felled 
or blown down. Trees give shelter in times of severe cold or 
high winds; this is perhaps especially important to the red squirrel. 

Grey squirrels flourish in places where oaks are plentiful, 
and if hazels are present as well the habitat is very favourable 
for them. ‘They do very well in beechwoods, too; but they are 
not restricted to these types of environment. Mixed woodlands 
often support large populations. I have found them nesting in 
holly trees, in larches of 60 ft. and in hawthorn bushes of only 
12 it., and in coppiced hazel. Spanish chestnuts are popular 
trees for nesting and the nuts are highly prized as food. At Brams- 
hill in Surrey grey squirrels live and breed in large stands of pure 
pine; they turn up sometimes in plantations of Douglas fir, and 
in others of Japanese and European larch. Sometimes they are 
found living on the fringes of woodland bordering agricultural 
land, where their diet includes grain, roots and green vegetable 
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crops. They can thrive in suburban surroundings and in city 
parks; and in open parkland on rural estates their dreys are found 
in scattered clumps and lines of oaks, beeches or chestnuts. “A 
completely isolated tree is not attractive to either species of 
squirrel as a food- or nest-place and is usually shunned, probably 
because the only escape route is down the tree and along the 
eround. Small copses, spinneys and woods of a few acres do not 
provide a dependable source of food throughout the year: and 
even a large population in an extensive tract of woodland will 
spread itself so that there are only two or three squirrels per acre 
after families have dispersed. 

In America the main food-bearing trees for the grey squirrel 
are oak, walnut, hickory, beech, chestnut, maple and elm: 
roughly in that order. Water is said to add to the attractions of 
the habitat. 

It is usually agreed that the ancestral home of the red squirrel 
was dense secluded coniferous woodland. When the red became 
very abundant at the beginning of this century it could be found 
in most of the types of habitat now used by the grey; in fact, 
either species can live in a variety of conditions. The red squirrel 
seems to seek more sheltered nesting places than does the grey; 
those dreys I found which were not in the favoured conifers were 
placed so that climbing ivy, evergreen bushes or some conforma- 
tion of the nest-tree itself provided shelter from prevailing winds. 
I have also found them in tall hedgerows, hawthorn, hornbeam, 
holly, beech, hazel and in a hole in a sycamore tree. Being more 
timid than the American species, our squirrel seems to thrive 
best in places that are secluded as well as sheltered. 

Apart from essential food-trees, shelter, nesting sites and a 
lack of disturbance, there are other factors which may make or 
mar a woodland as squirrel habitat. A mixture of different 
species of crop-bearing trees will give a more dependable food 
supply than a stand of one species. Most trees follow a crop 
cycle of some kind. A good proportion of the trees must be of 
cone-bearing or mast-bearing age if a large squirrel population 
is to be supported. Oak begins to fruit at 40 years and bears 
a good crop from 70-80 years, but coppiced shoots may bear acorns 
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at about 25 years. Beech is in full production at about 80 years 
and Scots pine may bear some fertile seed at 20 years: other 
conifers begin later. The trees must include some developed 
enough to be used as nest-places. Conifers grow about twelve 
inches in height each year, but slightly faster when very young: 
trees of twenty years old may be thirty feet high. 

With all this in mind, it is interesting to speculate on the 
effects on squirrels of the policies of the Forestry Commission. 
Only after many years will these become manifest, but we 
already know some of the preferences shown by each species and 
we know some of the plans for the management of woods and 
forests in Britain. 

In the Commission forests there are usually four or five species 
of tree planted. Along the Borders, however, there are large 
stands of one species such as pine or spruce. It is not uncommon 
anywhere to find stands of several hundreds of acres of one spec- 
ies. On chalk land it is a custom to plant mixtures of pine and 
beech; the pine is felled while the beech is left to grow to maturity. 
In southern England, deciduous trees are more regularly planted 
than elsewhere. Although the total acreage of broadleaved 
species is increasing, and will continue to increase, the records 
show that of 542,114 acres planted between 1920 and 10948, 
500,954. were planted with conifer and only 41,160 with hard- 
woods. In order of importance, the main tree species used were: 
Norway and Sitka spruce, Scots and Corsican pine, European 
and Japanese larch, oak, beech and other hardwoods, Douglas 
fir and other conifers. 

There are reasons to suppose that the percentage of broad-— 
leaved species planted will increase. Firstly, the hill ground which 
might have been available for conifer planting is now needed 
more for agricultural purposes; and, secondly, private woodlands 
that are taken over by the Commission are largely planted in the 
same style, and are not drastically re-converted. There is possibly 
less coniferous woodland in England now than there was in 1914, 
because during that war, many large areas were clear-felled. 
Some 450,000 acres of British woodland were lost between 
1914 and 1921; but between the two World Wars just under 
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369,000 acres of new forest were created. [he 1939-45 war made 
further demands on home-grown timber, and in south Wales 
alone 20,000 acres of trees were cleared, according to Ryle. Red 
squirrels have become less abundant in Brecon, and although 
this is attributed to the recent influx of grey squirrels there it 
may also be due to the fact that woodlands were largely cleared 
for pit-props between 1916 and 1945; grazing by rabbits and 
sheep hinder re-growth, and new plantations are unable to 
support populations like those that existed in the county before. 
Carmarthenshire suffered in the same way, and here, although 
red squirrels are fairly widely distributed, only thirty-eight 
parishes reported them to be resident in 1950-52. 

In Strathspey about 20,000 acres of conifer woods were planted 
between 1860 and 1885 in blocks of a hundred to two thousand 
acres: here red squirrels could roam in safety. War-time fellings 
accounted for a loss of 15,000 acres and whereas in 1920-22 
over 3,000 red squirrels were killed on the area, now only a few 
are shot each year. To give an idea of the kinds of tree being 
planted, let us take a year at random—1947—45. In this twelve- 
month, the chief trees used for new plantings and replacements 
in Scotland were: Sitka spruce, Scots pine, and Norway spruce. 
Other species planted, in order of numbers, were Japanese larch, 
European larch, Douglas fir, Pinus contorta, Corsican pine, beech, 
oak, Picea omorika, Lawson cypress, hybrid larch, Tsuga hetero- 
phylla, sycamore, cherry and small numbers of other species. 

Spruce, pine, and larch made up about 99 per cent. of the 
trees planted in Scotland that year. Beech, oak and sycamore 
represented only some fraction of 1 per cent. 

In Wales the four tree species which outweighed all others in 
importance were Sitka spruce, Norway spruce, Japanese larch, 
and Scots pine. Broadleaved species made up about 5 per cent 
of the total number of trees planted. 

There were seven kinds of tree planted in England at a rate 
of over a million in the twelve months. These were, in order: 
Sitka spruce, Scots pine, beech, oak, Norway spruce, Corsican 
pine, and Japanese larch. (Here the American grey squirrel 
should be more at home.) Considerably more beech and oak 
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was planted in England than in either Scotland or Wales; the 


total percentage was about 25 here in 1947, by the Commis-— 


sion’s report. 
Ihe red squirrel should thus be well-provided-for in Scotland 


and Wales, where the low proportion of hardwoods may prove a _ 


discouragement for the grey squirrels of the future. In England 


the two most common species in the plantings would be expected — 
to favour the red, which also feeds from the five associated types 
of tree. Grey squirrels will welcome the beech and oak plantings; 


in the year we are considering the totals put in were 5,916,000 
and 3,304,000 respectively. 

The provision of enough food, shelter, and nest-trees is 
dependent upon the age-classes of the trees in the woods and 
forests. ‘This in turn depends upon the felling policies. When 
new forests are planted, the scheme that may be followed is to 
fell the trees before they reach maturity in some blocks, until a 
rotation is started. ‘The general aim is to fell about one-tenth of 
the forest area each ten or fifteen years, depending upon the age 
at which the species concerned reach maturity. This may be 
done either by felling whole blocks or by more sporadic cutting 
throughout the forest. 

As I have said, cone-bearing trees begin to produce their crop 
after twenty years of age. During middle-age the trees tend to 
become less fruitful and then, after this, the crop is plentiful 
once more. |’hus the replacements that are put into the one- 
tenth of the forest after felling will not bear many cones until 
some years alter the next felling takes place. At fifteen years of 
age most trees will still be rather below the average size chosen 
for nesting, but dreys have been found in some as young as this. 
In well-managed woodlands there will be few trees with holes 
and hollows to provide dens and most of the nesting will have 
to be done on tree-forks and branches. 

Lhe forestry Record of 1951 reveals that the total area of 
woodlands of over 5 acres in the British Isles was then three and 
a half million acres in extent, with another 187,000 acres of small 
woods of less than five acres each. This figure includes potential 
as well as actual woodland, and forty to sixty per cent of this 


Plate 10a. Melanic grey squirrel 
female) taken as a nestling from 
Woburn and now, aged nine years. 


in the London Zoo. 
Fohn Markham 





Partially darkened young of 
mating between the pure black 


male and the grey male (pl. 10a, 75) 
(D. Kempson) 
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c. Albino grey squirrel. Albinos 
have been reported from Kent, 
urrey, and Sussex. 


8 =. (Karl H. Maslowsk:) 








Plate 11. Damage: a (above left) to timber of Scots Pine, caused by red squirrels peeling bark 


from trees when young (F. Pittock). above right) ‘Typical grey squirrel damage to oak, 
Branch on left ringed and killed; that on right may recover (Forestry Commission). ¢ (below 
right) Grey squirrel damage to young sycamore. Main stem ringed and killed: side branches 


below damage will result in “ Bushy-topped ” tree (Forestry Commission). below left) Bark 
stripped from 14 yr. old beech by grey squirrels. (The Field 
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acreage was in poor condition at the time. Even if the sum total 
of 3.6 million acres is assumed to be wooded enough for squirrels, 
this is still only 6.5 per cent of the land surface of Britain: Ryle 
has given it as his opinion that today Britain is probably the most 
timberless ex-Arctic country in the world. Fifty-four per cent of 
the total woodland is in England, thirty-seven per cent in Scotland 
and nine per cent is in Wales. Figures for Northern Ireland are 
not given. Only about thirty per cent of the coniferous woodlands 
consist of trees more than thirty years old, whereas in the broad- 
leaved High Forests, ninety-two per cent of the acreage is planted 
with trees older than this. 


Part peeled by squirrel. 





Cross-section of Scots Pine, showing the damage caused by red squirrels 
peeling the bark of the tree when it was young. (See plate rra opposite) 


Comparison of these records with those of previous surveys of 
British woodlands is made difficult by the variations in method 
and presentation of earlier reports. The 1924 Forestry Commis- 
sion report includes woodland of two acres and more in extent 
and, of the total of nearly three million acres, half a million were 
said to be bare of timber. Since the beginning of the first world 
war England showed a decrease of thirty-seven thousand acres 
of woodland, but in Wales and Scotland there had been increases. 
It seems to be uncertain whether the earlier records of 1905 
and 1914 included in their totals woodland ‘that was felled or 
devastated, so that it is useless to go on comparing the figures. 

Since a conifer tree is ready for the timber merchant at a much 
earlier age than a deciduous one, and will grow on land which is 
SQ.—M 
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of little use for ordinary agricultural purposes, it is more suited 
to the forestry policy of Britain today. It is likely that the wood- 
lands of this country will always be predominantly of conifers. 

What is the attitude of the forester towards the squirrels? 
Grey squirrels are already recognised as forest pests, and a large 
number are shot every year. Shooting of red squirrels is only 
carried out on a very small scale now, but this is not because it 
can do less damage but because it is present in smaller numbers. 
People with whom I talked expressed the opinion that in the 
new forests, red squirrels will not be controlled until they begin 
to do noticeable damage. As one official expressed it, short of 
putting the whole forest in a cage, it will be well-nigh impossible 
to stop them from settling in. The labour involved in patrolling 
large plantations to make certain that no squirrels were taking 
up residence there would not be considered worth while. 

There are not many things that can be said in favour of either 
squirrel by the forester. Even his metal labels, wired to the trees, 
are removed or disfigured, adding insult to injury. From a 
practical viewpoint, squirrels might be said to be beneficial only 
when they bury seeds and mast and forget to recover them, and 
possibly when they eat their very small percentage of insects, 
some of which are injurious to trees. Against these slight contri- 
butions to the interests of man must be balanced the considerable 
damage done by both red and grey alike. 

One kind of damage is caused by attack upon the bark of the 
tree. It seems that the object of this is not to gather nesting- 
material but to open up the cambium layer between the bark and 
the last-formed wood; here there is a sweet juice which the squirrel 
licks*. This is the sap, which is ascending in April, May and June, 
and descending in July: it is full of sugars which help to feed the 
tree. It flows through the innermost layer of bark so that if a 
complete ring of bark is torn off around the trunk near the bottom 
of the tree, the tree may be killed. Sometimes this ‘“‘girdling’’, 
or ring-barking, is used by man as a method to kill standing trees. 
If a branch is girdled it may or may not die, depending partly 
on how deep the injury goes; the ascending sap travels through 


*"The cambium may be chewed and swallowed. 
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the woody central part of the branch (unless it is an old branch, 
when only the layer of sapwood under the bark is concerned) 
and the interruption of the downward flow is not fatal. This 
search for the sugary juice of the phloem layers starts in the 
spring; the middle of April is about the earliest that it has been 
noticed. In May and June most damage is done. Dry weather, 
which affects the other sources of water used by the squirrel, 
tends to aggravate the habit. 

Usually, young trees of about 15-40 years are singled out for 
attack. Red squirrels concentrate on Scots pine of twenty to 
forty feet in height, where the tree is some four or six inches in 
diameter. Although both red and grey gnaw bark, each has its 
own preferences; and it is an interesting fact that the red generally 
attacks conifers, while the grey selects hardwoods. Our native 
squirrel attacks larch and spruce in this way, as well as Scots 
pine; the introduced species tears bark from beech, sycamore, 
ash, oak, birch, young Spanish chestnut, and occasionally maple, 
walnut, lime, apple and cherry. Recent reports from the Forestry 
Commission state that larch and Scots pine are occasionally 
attacked. Ihe squirrels seem to select the healthiest young trees; 
and the scars are usually to be found at the base, or at points 
just above where the main branches leave the trunk. 

Ihe wounds caused in coniferous trees do not heal up again. 
As the trunk swells and develops the damaged patches may be 
closed over completely by the growth of surrounding parts, but 
the covering layers never adhere to the wound face. Resin 
pockets may form in the damaged parts. When the time comes 
for the tree to be felled there may be little sign of any damage; 
but in the sawmill the planks and boards from such timber fall 
apart (Pl. 11a, p. 165). 

Sometimes young branches on quite venerable trees are 
attacked. This is logical, since it is the age of the bark and wood 
that is important to the squirrel. Scots pines are often ringed at 
the base of the leading shoot, or somewhere near the top. Larches 
have been found girdled at heights of 15 ft. and upwards. Strips of 
bark one to three feet in length may be torn off, and quite often 
this is done spirally—not killing the tree, but leaving a grave wound. 
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Grey squirrels killed a lot of beech trees in the New Forest in 
1949 by barking them extensively (Pl. 11d. p. 165). (This summer 
was a very dry one, and there was little water.in the local streams.) 
One young tree of about twenty-five years was barked on the 
upper parts of the visible roots, girdled round the trunk, and strip- 
ped of bark along the branches. Sycamores and beeches are the 
two favourite sources of sap for the grey squirrel. 

Even before they reach the age where they may be stripped 
of bark, young trees in plantations have to run another risk of 
attack. Many thousands of pines, larches, spruce and firs are 
distorted for life by having the leading shoots bitten off by 
squirrels. As a result, the growth goes into the production of 
lateral branches and the trées develop what is known as “‘bushy 
top’. Both squirrels are guilty of this kind of damage, for the 
grey has been caught in the act on plantations of larch and spruce. 

The squirrel is not the only mammal which peels young trees. 
Rabbits and deer also do damage of this sort. Rabbit damage 
can sometimes be confused with that done by a squirrel; but it 
is said that rabbits eat the bark that they tear off and do not 
leave the shreds lying about the base of the tree. In some years, 
hundreds of thousands of young conifer trees in this country 
are destroyed by the little field-vole, Microtus agrestis. Black game 
also damage young trees by sitting on them and breaking them 
with their weight. 

Little real harm is done by the cutting of twigs and the col- 
lection of other material for building dreys, but the squirrels 
which enlarge holes and use them for dens may help to bring 
about the destruction of the den tree. Sometimes existing holes 
started by woodpeckers are taken over and enlarged; at other 
times the hole begins where a branch has died and broken off 
near the trunk. For instance, any oak which develops in an open 
space will grow longer branches at low levels than one in dense 
woodland; shading kills the lower branches of the latter whilst 
they are small and the scars are rapidly grown over. But when 
subsequent growth around the open-bred oak shades and kills 
the large branches, they leave a scar which may take five to ten 
years to heal. During this time rot enters the trunk and it begins 
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to be hollowed. Lightning or high winds may tear off a branch; 
and a hole may develop. The broken stub allows decay organisms 
to penetrate the trunk and the heartwood is gradually softened 
to pulp. A ring of scar-tissue forms around the rotting stump and, 
if there is no projecting snag, gradually closes over the hole and 
seals it. 

Soon after the heartwood begins to rot, squirrels may start 
working on the hole. The pulpy debris is thrown out and the 
cavity is enlarged. The scar-tissue then cannot grow straight 
across the entrance, but grows into the hole and around the walls 
of the den. The squirrels keep the entrance large enough to 
permit them easy access by gnawing back the ring of scar-tissue. 
Such dens may be in use for ten or twenty years, or longer 
(Pl. rb, p. 165). The decay still goes on in the cavity, however, and 
eventually the hole becomes so big that it is no longer attractive 
and the squirrel moves out. ‘The tree now has a weakened trunk 
and may blow over at the place where the hollow was formed. 

In places where seed is collected for planting, squirrels are 
again a nuisance. Mast, acorns, conifer seeds; all are collected 
off the trees, usually before they are properly ripe. As all squirrels 
pluck more than they eat, the ground under the trees is often 
scattered with spoilt seed. Nurseries are sometimes raided and 
the seeds dug up before they have germinated. Sown acorns have 
been taken even when coated with red lead (originally a repel- 
lant against mice, but now used to make the seed show up against 
the soil during planting) and the squirrels seemed to experience 
little difficulty in getting at the acorns in spite of the earth and 
wire-netting which covered them. 

Grey squirrels can distinguish acorns from different species 
of oak, and have their favourites; some trees will be stripped 
before neighbouring ones with equally heavy crops are given 
attention. In Britain acorns from the sessile oak are generally 
preferred to those of the pedunculate oak (although this is not an 
invariable rule) and in America where there are more species 
the favourite acorn, according to Allen, seems to be that of the 
white oak, from which eight to ten drops of water can be squeezed, 
and which is less bitter than the next favourite, from the black 
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oak. Distinction is also made between trees of the same species 
growing practically side by side; and a recent investigation of 
this fact has been made by Dr. E. W. Jones of the Forestry 
Department at Oxford. He made the following report : 

“On October 16th, 1949, beneath two adjacent sessile oaks, 
the percentages of acorns eaten were 0 and 28.3; beneath three 
other sessile oaks they were 3.3, 33, and 53. Beneath three adjac- 
ent pedunculate oaks the percentages were 0, 5.9, and 109.3; 
and under three trees at another point they were 3, 23, and 42. 
An analysis of the sugar and tannin content of the acorns from 
the last three trees was carried out, and it was found that the 
first set had fifty per cent more tannin and half the sugar content 
of the other two, whereas the last tree had slightly more sugar 
and less tannin than the middle tree.’ Dr. Jones sampled some 
of the acorns himself, and found that the ones preferred by the 
squirrels were less bitter to the taste than the others. 

It has been estimated by Hawkins that it takes two pounds 
of food a week to feed one squirrel. Where there are oaks, as 
much as 59 per cent of all the food eaten may be acorns. The 
acorn crop varies in abundance, roughly following a five year 
cycle; an estimate of the crop in a wood near Oxford in 1951 
was made by Dr. Jones, who calculated it to be just under twelve 
tons per acre in the parts stocked with oak—plenty of food for 
squirrels there. 

A heavy toll is taken by grey squirrels of the nuts from hazel 
trees; indeed it seems likely that little regeneration or nut- 
collection will ever be possible where squirrels are really numerous. 
Among trees not favoured as nest trees by this species are the ash and 
the elm. Squirrels have been known to bark ash, but I have only 
once found a nest in one, and that was the first time that I 
had ever known a grey squirrel to use an ash tree for anything. 
In America it has been found that the planting of pure stands 
of elm will reduce the number of squirrels on the area. 

In two successive years I kept a record of the kinds of tree 
that were used for nest sites in a wood near my home. The wood 
was mixed, mostly of open oak with some patches of blackthorn 
and hawthorn, some scattered sallows and maples, patches of 
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oak with hazel, about an acre of elm, and another of aspen. In 
the first year there were one hundred and fourteen nests, dis- 
tributed in the following trees: Oak, thirty-nine; Maple, twenty- 
six; Blackthorn, twenty-five; Hawthorn, nineteen; Sallow, four; 
and Elm, one. All these nests were completely destroyed, but 
the next year there were sixteen new nests: Oak, five; Blackthorn, 
four; Maple, three; Hawthorn, two; Sallow and Elm, one each. 

An accusation often levelled against the grey squirrel is that 
it kills birds and destroys eggs. (The red is equally at fault, as 
the records made at the time of its widespread abundance clearly 
show.) Although a certain number of insect-feeding birds are 
among those lost it would be an exaggeration to say that this 
seriously affects forestry. Again, the cutting of buds, flowers and 
young shoots in the early spring is no real nuisance except in 
the cases already mentioned. Barking and distortion are the 
main troubles, and the trees most affected are the pine, spruce, 
larch, beech, and sycamore. ‘he first four are among the most 
important forestry species, so we may conclude that neither 
squirrel will be welcome on forestry land. 


CHAPTER 18 
THE RELATIONSHIP 
BETWEEN RED AND GREY SQUIRRELS 


THERE Is a widespread belief that the grey squirrel is responsible 
for the present scarcity of our native red squirrel. Specific 
charges are that it drives the adult reds out of the area by attacking 
them whenever it can; that it raids the dreys and kills the young; 
and that it will emasculate the red males. It has been said 
also that grey squirrels will destroy the dreys of the British 
squirrel. 

When Douglas Middleton was collecting information for his 
book on the grey squirrel, he was able to record some eye-witness 
accounts—both of aggression and tolerance—from the areas 
where the two species were living side by side. In 1929 at Etching- 
ham, Sussex, a grey squirrel was seen to leave a nest in which a 
red squirrel, dead but still warm, was found later. In Hertford- 
shire several fights were witnessed between the two forms; once 
a red was found dying of throat injuries after a grey squirrel had 
been driven off. At Brasted, Kent. where greys are said to have 
“cleared out” the reds between 1919 and 1924, one was seen 
killing a red; the same thing was witnessed at Burnham. At 
Scorton in Yorkshire several dead red squirrels were picked up 
under trees where grey squirrels had dreys; they were injured 
on the heads and necks. At Pickering, young red squirrels were 
eaten by a grey squirrel. 

To balance these reports, one came from Wiltshire describing 
an early arrival from the advancing grey army as hunting for 
food quite amicably with a local red squirrel. It was said that 
no signs of hostility between the two species had been noticed 
at Edenbridge (Kent) and an eye-witness at Lindfield (Sussex) 
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watched two grey squirrels and one red feeding close together 
on green fir-cones for four hours with no signs of aggression. 

More recently several accounts of grey squirrels attacking 
red squirrels have found their way into the Press. In 1946 a grey 
was seen to enter the nest of a red in Bluebell Wood, Whipsnade. 
It dropped two objects to the ground; these were found to be 
young only a few days old which had been killed by a bite at the 
neck. ‘This was observed by a keeper and a Fellow of the Zoologi- 
cal Society. Major Boyd has told me of a similar instance in 
Cheshire, when three young red squirrels were thrown from a 
drey in the top of a yew tree; each had been bitten at the back 
of the throat after the manner of a stoat. The grey squirrel was 
shot on the spot. A grey squirrel which I had in captivity some 
years ago killed a pair of week-old grey young given to her to 
rear after she lost her own; she bit them about the head and 
neck and partially ate the brains. Thus attacks may be made on 
young of either species. 

Major Boyd says that grey squirrels have several times been 
shot while actually chasing adult red squirrels in Oulton Park 
(Cheshire). Mr. Eric Parker also gives two accounts: one of a 
erey killing a red in Somerset, and another of a chase between a 
orey and a “‘screaming”’’ red in Wiltshire. 

Mr. Jackson, a Forest Keeper of Epping, says that both 
species nest and forage in trees on his purely deciduous beat. 
He has seen them feed together, take cover on the same branch, 
and never fight or chase each other at any time. Forest Keeper 
Burgess reports that he has seen red and grey feeding only two 
yards apart. 

The colonisation of Dorset by grey squirrels and the fate of 
the red squirrel population there is described in a recent paper 
by Mrs. E. M. Benham. She collected reports from a number of 
parishes, covering the period 1945-51. In 1945 red squirrels were 
found throughout most of the county, although greys had begun 
to infiltrate in the east, north and west; but by 1951 the position 
was reversed, and grey squirrels were reported in nearly all districts 
and reds in very few, mostly in the south-east. ‘he decline of the 
red squirrel seems to have taken place independently of the in- 
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vasion by greys; habitat preferences do not seem to explain the 
change in populations, since in Dorset both species were found 
equally in coniferous and deciduous woodland. ‘The author 
mentions the admirable vitality of the grey squirrel, and suggests 
that this may be a factor in its ascendency over the red. 

In many cases it was possible to discover what had happened 
in individual parishes during the time when the change from red 
to grey was taking place. In 1945, 146 parishes out of 238 were 
reported to have red squirrels; in 1951, 34 out of 166. The time 
that elapsed between colonisation of an area by the grey squirrel 
and the disappearance from that area of the red squirrel seems 


to have varied considerably in different parishes; the change was — 


completed in one year (nine cases); two years (six cases); three 


years (eleven cases); four years (six cases); five to six years (two — 


cases); ten years (one case) and twelve years (two cases). In some 
places the numbers of red squirrels had started to decline before 
the greys arrived, in others the reds were still holding their own 


many years after. In five parishes there was an interval between 


the disappearance of reds and the arrival of greys. 
Only one eye-witness recorded the killing of a red squirrel by 








: 


a grey, and only three accounts came in of grey squirrels seen ~ 


_ chasing red squirrels; one parish reported that the two species 
avoided each other. In three parishes both kinds of squirrel 
were seen together with no sign of hostility. ‘wo grey squirrels 
were seen nghting each other on one occasion: and as Mrs. 
Benham says: . less evidence of hostility is revealed than would 
have been expected of two species, both of which are known to 
fight among themselves, especially as a fight, being a dramatic 
incident, is more likely to be observed than tolerance.”’ 

There were seven cases of red squirrels being found dead or 
dying after the arrival of grey squirrels in the neighbourhood. 
In three cases the grey squirrel was held responsible; in one case 
a very thin squirrel was found moribund; at another place 
several were found dying after the dry summer of 1949 (similar 
mortality in 1908 and 1911 was referred to); the remaining two 
cases presented no explanation. 

In general the county was colonised by a slow infiltration 
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of greys from surrounding areas, but sometimes small bands of 
greys would appear and settle down, establishing a breeding 
colony in a few years. One group said to have been a hundred 
strong invaded the wooded slopes of the hills near Eggardon in 
1951; this may have been the result of an emigration from the 
Ilchester estates a few miles to the north, where 1,800 had been 
killed between 1948-51. 

There were several instances of the two species living in the 
same type of habitat. Red squirrels were found living in beech 
woods in four places, and in oaks at another; in this last case 
grey squirrels in the same wood were living in conifers. ‘Three 
other instances of greys living in conifers were reported. At 
Durweston they were living on the Downs, and at East Chaldon 
on the cliff edge; at another place in rhododendrons, and many 
times they were found living in close proximity to man. 

Mrs. Benham points out that apart from local survivals of 
Scots pine the only conifers present in southern England during 
the last 5,o00-6,000 years were yew and juniper, until the reintro- 
ductions of other conifers in the eighteenth and nineteenth cent- 
uries. She concludes from this that conifers are not essential to 
the well-being of a red squirrel population; but one might wonder 
whether the lack of this type of habitat has perhaps brought 
about the present vulnerability of the species. 

Grey squirrels are often accused of attacking birds and their 
eges and fledgelings. Several such accusations were recorded in 
this survey, but there was only one eye-witness account. In two 
wooded districts where grey squirrels abound amongst game and 
poultry it was emphatically stated that no harm had been done 
to birds, eggs, or young. A keeper recounted how in Bucking- 
hamshire he had reared 10,000-12,000 pheasants in an area 
infested with grey squirrels, yet there was no interference with 
the game and the squirrels ran about amongst them harmlessly. 

Although some of the observations quoted do show that 
killings of young and adult reds by the greys occur from time to 
time, they do not tell us anything about how often such attacks 
take place, nor how important they are as a factor affecting the 
red squirrel population as a whole. The red squirrels in this 
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country have had virtually no predators since the marten 
and the wild cat became scarce, unless we count the forester as 7 
a predator. Most other small mammals are not so fortunate. It ~ 
is very unlikely that direct attacks by grey squirrels have played 
an important part in reducing the numbers of our native species; 
whatever charges of slaughter and persecution are made against 
the grey, we must look elsewhere for the deciding factors. Before 
the American squirrel was ever a factor to be reckoned with, 
our squirrel had dwindled to the point of extinction over large 
areas. 

Ihe following letter, published in The Gamekeeper and Country- 
side (July 1953) contains evidence of disease occurring amongst 
red squirrels in Devon at the beginning of this century: 
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DISAPPEARANCE OF RED SQUIRRELS 


Sir, —-I was interested to read of J. S. Watts’ account of the dis- 
appearance of the red squirrel. From 1908 onwards I was one of ~ 
five keepers on a large estate in S. Devon where there were hundreds 
of them—no grey ones. In early December, 1912, they seemed to 
be getting scarcer; by Christmas there wasn’t one to be seen. The 
head keeper remarked on it one day, and hisson and I, being pretty 
good at tree climbing, went up to the dreys and in each we found a 
pair curled up dead. The fur was all off the hind part of the back, 
and the tail looked like a rat’s; also the ear tufts were gone. It 
looked like the mange which we considered it was, not having any 
expert examination on the remains: the bodies were not thin at all. 
It was the same for miles around on neighbouring estates; whatever 
the disease, it wiped them all out in a matter of a few weeks, and up 
to about three years ago not one had been seen on the estate. I 
haven’t seen or heard of any being seen around here. 


D. R. Parker, S. Devon. 


Disease, and insufficient areas of mature coniferous woodland 
in which survivors could recover in numbers, were probably 
very important causes of the last decline. Red squirrels appear 
to be rather more susceptible to disease than the grey, and insuf- 
ficient food and shelter lower the powers of resistance. Some of 
Middleton’s evidence of what was happening among red squirrels 
in this country at the beginning of the century is quoted here: 
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TABLE 10. DISEASE AMONGST RED SQUIRRELS IN BRITAIN 


DATE DISTRICT SYMPTOMS 

1902 | Hants., Herriard | “‘mange”’ 

1905 i | Large numbers died with ‘mange’. 
| Loose hair, sores on body; numbers of 
| young died in the nests 

1928 Blackmoor Several dead in good condition, but 

bloody froth at mouth 

1904. | Kent, Edenbridge Coccidiosis 

1924 ‘ Weak squirrel caught by dog; large 

numbers of roundworm found inside 

1926 5 | Cysts in faeces, enteritis, thinning of 
| intestinal wall, contents loose, mucoid, 

tinged with blood. Cysts of coccidia 
| | from scrapings of bowel wall 

1913 | Yorks., Helmsley Several dead with scab 

Pickering | Mange 

1928 | Essex, Epping Forest Mange 

1900 | Devon, Uffinime Mange 

1910 | Durham, Gainford Mange 

1920 | Norfolk, Thetford ‘*Distemper”’ 

1929 | Fife, St. Andrews Black mite. Nose bleeding 

| 1931 Tayfield | Scab-mange 
| *1928 Northumberland, | One dead from tumour; one from 
| Belford ‘kind of consumption’’* 

1929 | Forfar, Inslewan Mange and “‘dysentery”’ 

1922 | Nairn, Lethen Mange 

IQI2 Inverness, Duthill Males mangy 

1908 | Berwick, Coldstream Mange 

1914. | Caernarvon, Bangor Canker on head, bad teeth 

1923 Wern | Mange 


*Squirrels in the vicinity of the sanatorium at Arosa in Switzerland are 
said to have developed tuberculosis. 


As far as I know, no Sarcopies sp. were identified from the 


‘mange’ areas—but there is no record of anyone having looked 
for them. Evidently there were at least two, if not more, diseases 
causing mortality. 

In 1923-24 near Cranbrook (Kent), and in 1930 at Ashridge 
(Hertfordshire) grey squirrels suffered from what Middleton 
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describes as ‘a virulent epidemic disease’? which caused a reduc- 
tion in their numbers throughout the areas where they had 
become numerous. No scientific examination was made of 
dead or infected squirrels, so the cause remains a mystery; but 
these outbreaks confirm that the introduced species in this 
country is susceptible to some form of disease. In 1931 grey squir- 
rels in Kent again suffered from an epidemic, and thirty dead 
ones sent to Mr. Howard Lancum to examine had died of cocci- 
closis. In the summer of 1948 several grey squirrels were caught 
by a trapper’s dog in Itton Forest, and the squirrels were said 
to have appeared “‘doped’’. In 1951 reports of dead grey squirrels 
found in field and wood came to the notice of the Brecon Agricul- 
tural Executive Committee. It is quite possible that a further 
outbreak of disease, occurring among a denser population, may 
do to the grey squirrels of the future what the epidemic at the 
beginning of this century did to the red squirrel. 

The grey squirrel was not responsible for the disease or 
diseases which killed red squirrels between 1900 and 1930. It 
has been suggested that it was perhaps a carrier of something, to 
which it had developed a resistance, but which was fatal to our 
native species. No evidence to support this theory has been 
found, however, and the outbreaks which occurred almost simul- 
taneously in many places where its influence had never reached 
are a strong indication that it was not to blame. 

The fact remains that wherever grey squirrels had become 
numerous within ten years or so of the disastrous epidemic 
among red squirrels, the British species failed to recover their 
former abundance. In 1945 a survey of the distribution of the 
two species (not taking density into account) showed that wher- 
ever greys had been present for fifteen years or more, red squirrels 
had either vanished completely or survived only in small scattered 
groups. Sixty-six per cent of the ten-kilometre squares occupied 
by the grey in 1930 had no red squirrels in 1945. However, 
1,182 parishes (twelve per cent of the total covered in the survey 
of England and Wales) reported that both species were present 
and a further 2,316 parishes had red squirrels only. In East 
Anglia and Cornwall, where there were no grey squirrels, and in 
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Wales and Scotland where they were only to be found in any 
numbers near the points of introduction, a better recovery was 
made. Along the Welsh border, and in Somerset and Dorset, 
where the grey was a very recent colonist, both species were 
found. Absence of squirrels from fen-land and from the industrial- 
ised areas such as Southern Lancashire may be attributed to lack 
of suitable cover and food. 

There is a large and well established population of grey 
squirrels in Southern England and the Midlands, but there is an 
alternative explanation for the comparative scarcity of red squir- 
rels in these parts of the country. The felling of large areas of 
timber to supply the needs of the industrial centres, and the 
wholesale removal of mature conifers to meet wartime demands, 
left less cover of the type favoured by the red squirrels than in the 
north, the west and in East Anglia. Thus there would be a good 
reason for the failure of the red population to recover its one- 
time abundance; especially as the small deciduous woodlands 
were occupied by the other type of squirrel. 

If competition does occur between the two species, what are 
they competing for ? Is it for food, for nesting sites, or for cover ? 
The increasing lack of seclusion brought about by the destruction 
of large areas of conifers must have driven the red squirrel out 
into smaller woods, into deciduous and mixed woodlands, where 
insufficient coniferous food was available and the diet became 
similar to that described for the grey squirrel. Although the 
supplies of mast and other foods would be quite sufficient to 
support healthy populations of both species in most years, crop 
failures followed by hard winters might well bring about quite 
severe competition for the available food. The red is by nature 
a feeder on cones and seeds, shoots and bark, of conifers; and the 
enforced change of diet may have had some effect on the breeding- 
rate and the vitality. But in Denmark the red squirrels in Fiinen 
and West Sealand, according to Sparck, have lived for two to 
three thousand years in deciduous forest conditions. When hard 
pressed, there is evidence that reds will turn to food sources as 
varied as those used by the grey squirrels; their success under such 
conditions does not seem to be so marked, however, judging by 
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the low numbers now found in non-coniferous areas. In reality, 
there are two trespassers in the deciduous woodlands of this 
country—and only the foreigners are making any progress. 

The two animals may be compared by what is known of their 
respective size, rate of breeding, life-span, parasites, susceptibility 
to disease, and food and shelter requirements in their original 
habitats and the ones they now occupy. 

Lhe adult grey squirrels may be as much as twice the weight 
of the red, though only nine centimetres longer. Because of their 
larger size, they seem to move faster on the ground than the red 
squirrels. It is my impression that in the trees the reds display 
sreater agility than the greys. 

Breeding rates of the two squirrels would appear to be similar; 
although it has been said that in parts of the country red squirrels 
bear only one litter a year. 

Little is known of the normal life-span of either species. In 
captivity the grey squirrel is known to have survived for fifteen 
years, and there are several records of it reaching twelve, ten, 
and eight years of age. The red squirrel has lived for eight years 
in captivity. Naumov, describing the red squirrel in Russia, 
writes that the ‘physiological life span’ may reach twelve years, 
but that the ‘biological life span’, which depends on variable 
living conditions, appears to be nearer five or six years. He 
estimated the age of his specimens by the degree of wear on the 
cheek-teeth. 

In its home country, no grey squirrel diseases of an endemic 
nature other than mange have been reported. In Great Britain 
the numbers of grey squirrels were reduced in 1924 and in 1930— 
31 by the outbreak of unidentified disease. In the mild winter 
following 1930, after the greys had been abundant, large num- 
bers of weak and emaciated animals were found in Ashridge 
Park, where the beechmast crop had failed. The condition of 
the squirrels was referred to locally as “black scour’’. During 
the late spring and summer of 1931 specimens from six counties 
all showed chronic intestinal infection with a species of Eimeria. 
It is probable that coccidiosis was responsible for the decline 
(Middleton, 1932). In this country red squirrels are known to 
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suffer from coccidiosis, almost certainly mange, and may be 
weakened by infestations of internal parasites such as roundworms. 
Some (reds) have been found dead in an apparently healthy 
condition, apart from a frothy bleeding of the nose. 

Allen described a condition met with in fox-squirrels in Michi- 
gan, known as “shock disease’, which is due to hypoglycaemia 
(a subnormal amount of sugar in the blood). In this condition 
the animal may have severe convulsions and attacks of rigidity, 
usually followed by death in three to twenty-four hours. Animals 
examined showed no degeneration of the liver, but could be 
cured by injections of dextrose. Whether this is the same condi- 
tion which leads to convulsions and bleeding of the nose is not 
known. 

In this country there is a similarity between the parasites which 
have been found on both species. Monopsyllus sciurorum sciurorum 
Schrank is the characteristic flea of the red squirrel, although it 
is also found on the grey. Orchopeas howardi is the grey squirrel 
flea, introduced from America along with its host. Other flea 
species (the commonest is that from the rabbit Spzlopsyllus 
cunicult Dale), are found on grey squirrels; six of these ‘‘stray”’ 
species have been listed by Freeman. 

Freeman mentions three species of sucking lice found: Ender- 
leinellus longiceps Kellogand Ferris, Neohaematopinus sciurinus Mjoberg, 
and Hoplopleura sciuricola Ferris; these are also recorded in the 
States for the squirrel. The red squirrel is host to two species of 
sucking lice, Enderleinellus nitzschi Fahrenholz and Neohaematopinus 
sciurt Jancke (Hopkins). The grey squirrel may be attacked by 
larvae of the harvest mite, in Great Britain (Richards) and in 
America (Goodrum), where it is said to be the most serious external 
parasite during the summer months in Eastern Texas. Coccidia, 
and other internal parasites, are present in this species in America. 
In North Carolina the larval stage of Taenia taenioformis Batch 
(Cestoda) has been found in the liver of grey squirrels; and 
92 per cent of a sample of fifty -three squirrels had a nematode 
worm, Longistriata hassalli Price, in the duodenum (Harkema). 
In ‘Texas three of eighty-seven grey squirrels had stomach nema- 
todes, and four of twenty had tapewerms and pinworms in the 
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intestines. Middleton (1931, p. 69) says that he found only one 
nematode worm in twenty grey squirrels given a thorough 
examination for internal parasites; and suggests that their feeding 
habits render them less susceptible to parasites of this kind than 
most other mammals. Yet in America, a sample of thirty-four 
grey squirrels examined in 1936 showed sixty-four per cent to 
be infected by roundworm, fifty per cent with coccidia, three 
per cent with flukes, and eleven per cent with tapeworm. The 
helminths Lnterobius sciurt and Trichostrongylus retoriaeformis have 
been reported for both red and grey squirrels in Scotland (Camer- 
on and Parnell); and Oxyuris (s.1.) acutissima Zeder and O. ungula 
from red squirrels only (Cameron). 

Food and shelter requirements of the two species in their orig- 
inal habitat may be considered next, and compared with the 
conditions under which they are now found in Great Britain. 

Lhe grey squirrel was, at the time of settlement in those 
parts of the States from which it comes, a denizen of deep hard- 
wood forests. Heavy forest cover and the presence of water en- 
couraged an abundance of the species. Under these conditions 
the squirrel was insured against food scarcity caused by crop 
failure in one tree species, as others would be available. Protec- 
tion against hard winters, and against cold winds (which have 
been observed to reduce their activity) could be found where 
cover was dense; but where the woods were mostly coniferous 
the grey squirrel was scarce. Staple foods in the States are oak, 
walnut, hickory, beech, chestnut, maple and elm. Hawkins 
made an examination of stomach contents, and found that acorns 
made up fifty per cent of all food eaten; he also found three and 
a half per cent of insect food which, he suggested, influences 
breeding. As the dense forests were felled in South Michigan, 
the ideal home of the grey squirrel was gradually eliminated, 
and another species took predominance in the woodlots inter- 
spersed with open fields and the oak ridges of the prairie borders. 

The red squirrel’s ancestral habitat was almost certainly 
again dense forest cover—this time coniferous. They occurred 
both in mountainous and low country. In early times, when the 
north of the British Isles was still very cold, they apparently 
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managed to live wherever enough cover of this nature could be 
found. ‘The effects of food scarcity (owing to the failure of cone 
crops) would be less fatal where the squirrels were not obliged 
to forage in the full fury of the elements; epidemics, such as 
outbreaks of mange, would make the victims extremely susceptible 
to the effects of cold. Here again, ideal habitats would contain 
trees whose crop cycles were not simultaneous, so that some source 
of food would be available each year in ehough quantities. The 
red squirrel feeds on the cones, seeds, shoots and bark of conifers, 
and in Great Britain favourite sources of food are the Scots pine, 
the spruce, and the larch. On the forest margin auxiliary food 
sources such as hazel, oak, and beech may be used in certain 
seasons. Little herbage would be found except in clearings and 
on the margins, but fungi of many species grow within conifer 
woods, and Boletus and Agaricus species are eaten by the red 
squirrel. Animal food such as insects and larvae, eggs and young 
of birds, are also eaten in small quantities. 

In Great Britain today neither of the ancestral habitats 
described is common. The grey squirrel is living under conditions 
favoured by its cousin the fox-squirrel, not in “‘dense hardwood 
forests’. The red squirrel, since the disappearance of the large 
forests of conifers, has moved into mixed woodland. I have found 
nests in such varied trees as beech, oak, birch, hazel, hawthorn, 
pine, spruce, and larch. In winter less shelter can be found in 
small woods where the trees are mostly deciduous, and many of 
the nests in these types were built where ivy or honeysuckle 
afforded some protection. Plantations of conifers, or scattered 
conifers in mixed woodlands, were apparently preferred as nest 
sites (Pl. 13a-b, p. 185). 

The planting of large areas with coniferous trees may draw 
the red squirrel back to this type of habitat. It may be assumed 
from the fact that the grey squirrels are scarce in conifer areas 
in the States that the red will be able to retreat into its own 
habitat unmolested; but recent reports have come in of grey 
squirrels being commonly seen in plantations of Douglas fir, and 
nesting there. In Wales, grey squirrels have been shot in planta- 
tions of Japanese and European larch. In pine plantations about 
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twenty-five years old, at Bramshill, many grey squirrels have been 
caught in tunnel traps; their dreys are not uncommonly found 
there throughout considerable blocks of pure pine. 

Typical items of the red squirrel’s diet are now eaten by the 
grey and vice versa. Grey squirrels take buds and young shoots 
of larch, spruce, Scots pine, and Douglas fir; they eat woodland 
species of fungus and larch and pine seeds and cob and filbert 
nuts. Ked squirrels share with grey a liking for acorns, beech 
mast and garden fruits. Whereas the grey squirrel may adopt 
the red squirrel’s diet merely as subsidiary items, it is likely that 
the red has come to depend more and more on grey squirrel 
foods in the absence of abundant and extensive conifer crops. 

Do red and grey squirrels interbreed? ‘This question is’ — 
constantly being asked, and in many instances specimens are 
brought in, or described, which are thought to be a cross between 
the two species. Yet in no one instance has it been proved that a 
cross has taken place. Invariably the animal in question has 
proved to be one of the following; a young grey squirrel (these 
are frequently browner than the adults); an adult grey in summer 
coat, with characteristic ginger streaks along the sides and on the 
tops of the paws; or an erythristic grey squirrel—these are very 
similar in colour to a red squirrel in winter coat, but much larger. 
A grey squirrel with the ear-tufts very prominent, or a red squirrel 
in winter coat, when the pelage is greyish-brown, may also cause 
contusion. Sometimes a red squirrel is brought in as a “‘freak 
grey squirrel’’ in districts where reds have become so scarce as to 
be almost unknown. Squirrels do not breed readily in captivity, 
but while fertile matings have taken place under these conditions 
between males and females within a species, no crosses have ever 
taken place between species under artificial conditions. 

Neither squirrel would be a menace to man if present in 
small numbers. There is plenty of evidence to show that red 
squirrels in large numbers are a serious pest in conifer plantations. 


The Highland Squirrel Club was formed in 1903 because of the 


Plate 12. British red squirrel. The pointed eartufts lend an air of surprised 
enquiry. (M.S. Wood) 








4 











ee Ss 
ato Ss 
™—™ Vas 
Sm OS 
oO = S&S 
amo & 
ma OC &. 
Sas 
bo. YL 
me SS 
Sus 
oF oOo & 
>'s oS 
mHOaS 
oS 4 
ae 
2S + = 
S45 
A, 4 o, 





ae 
we Spe lne ened 











cea ts 


= 
ss 





Scots Pine plantation, 


6. ‘Typical red squirrel habi- 
Glen Feskie. (John Markham) 


tat. 


RELATIONSHIP BETWEEN BOTH SPECIES 185 


damage done by this species to estates in northern Scotland; 
in the New Forest control measures had to be started in 1880. 
When the red squirrel becomes abundant in places where there 
is not much conifer cover, it can be a nuisance on gardens and 
farmlands. In 1913 a ‘“‘warfare of extermination’? was started 
against the reds at Helston in Cornwall, because numbers of 
them were attacking strawberries, raspberries, plums and peas. 
In the States, there are surprisingly few recent records of the grey 
squirrel doing damage of any serious kind; there it is a popular 
game animal which is encouraged by conservation measures. 
In Britain it damages trees and takes the eggs and young of birds; 
activities which it has in common with the red squirrel, but 
which are more apparent in the case of the grey because of its 
present abundance. The grey squirrel is further condemned by 
the British on account of its alien nature and reports that it 
bullies the native species. 


CHAPTER I4 
HUMAN CONTROL 


It miGHT have been possible to exterminate the grey squirrel at 
the very beginning of the century, if only the dangers of allowing 
it to spread from the centres of introduction had been foreseen. 
Even in 1920 it covered only a small fraction of the territory over 
which it now abounds; but, unfortunately, misguided enthusiasts 
were still releasing animals from their own districts into fresh 
woods, thus accelerating the spread of this alien. The novelty of 
its silver coat and bold behaviour tided the squirrel over the 
critical period when it was gaining a foothold in Great Britain. 
When the inevitable consequences of its presence amongst us 
became all too unpleasantly apparent, the chances of extermin- 
ating it seemed small. Now, unless help comes in the form of a 
series of hard winters, widespread failure of mast-bearing trees, 
and epidemic disease, I doubt that we shall ever rid ourselves 
of the grey squirrel. 

In 1931 the National Anti-Grey Squirrel Gampaign was 
organised by Mr. Laurence Swainson, under the auspices of The 
Field magazine. In the same year the Ministry of Agriculture 
urged the destruction of grey squirrels. In 1937 the Grey Squir- 
rels (Prohibition of Importation and Keeping) Order was 
published. In 1947, under section 98 of the Agricultural Act, 
the county Agricultural Executive Committees were empowered 
to order the destruction of the squirrels on land where they were 
becoming a nuisance. Squirrel Clubs were organised in many 
counties under the direction of the A.E.C.s, and many thousands 
of squirrels have been shot by members with the free cartridges 
provided for this purpose. In the New Forest the annual total 
of grey squirrels destroyed by Crown Keepers and Foresters has 
reached the figure of 3,838. Yet still there is no sign of a decrease 
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in numbers and still further advances are being made into parts 
of the country which hitherto have been free. * 

The shortage of gamekeepers and cartridges during the last 
war gave the squirrels a period of respite; in 1945 they had 
spread over an area of some 27,000 square miles in England and 
Wales. (A rough estimate of the new land colonised in the 
preceding eight years is 17,000 square miles, or 2,000 square 
miles per year). Such estimates are necessarily only approximate, 
as the method of advance into new territory is not regular and 
gradual, but takes place, as it were, in a series of leaps and bounds. 
A pair may turn up twenty miles from the nearest colony, and 
it may be some years before the intervening ground is colonised. 

Control could be carried out by shooting, trapping, poisoning, 
or destruction of habitat. Shooting, together with certain types 
of trapping, is probably the most practicable method; both 
poisoning and some kinds of trapping might be dangerous to 
other woodland species and are restricted by laws, and our own 
interests would suffer were we to attempt to destroy the chief 
food and nest sites of the squirrel. If any worth while degree of 
control is to be hoped for, shooting must be planned to take into 
account the breeding seasons and variable activity of the species 
throughout the year, and must be maintained even when numbers 
have dropped. Desultory shooting will have little effect on a popu- 
lation remarkably free from other enemies; the hunter will 
probably only be removing a percentage of animals due for 
mortality from other factors; like the pruning of a tree, his 

action may result in a healthier growth. 
In this country the grey squirrel has two breeding seasons; 
one of these starts in January and continues into March, after 
which females may be found lactating until the end of May: 
the second starts in early June, and goes on until the end of July 
or early August. In the months of October, November, and 
December virtually no breeding has been found to take place 
here. Some males with live sperm can be found in any month, 
so they do not seem to have any definite season for being in 
breeding condition. 

*This was written before the shilling-a-tail scheme had been launched. 
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The population is at its densest in autumn when the young of 
both litters are active. It is probably at its lowest point in early 
spring, after dispersal and winter food conditions have thinned 
the ranks. ‘he dense foliage of summer and autumn make shooting 
less effective, although trapping is effective from May to July; 
both active squirrels and their dreys are easier to observe in the 
period between November and April. It seems that in this 
country, at least, the spring breeding season is the more important 
of the two, and a female shot in the November-April period 
represents a loss to the community of more than the individual 
concerned, since a percentage of such females would have borne 
one or two litters the following year had they survived. Stringent 
control at this time of year will reduce the amount of dispersal 
which takes place the following autumn when numbers are at 
their annual peak, and will be simplified by the fact that the 
squirrels are easier to see in the bare woodlands. On days of 
rain, wind or snow most of them will be found lying-up in their 
dreys. 

Now to consider methods of shooting. Where trees of over 
forty to fifty feet are numerous, a twelve-bore shotgun (with 
no. 4, 5 or 6 shot) or .22 rifle will be the most effective weapon 
to use. In woods where the trees do not rise to above this height, 
a .410 shotgun will give good results, but at greater ranges the 
velocity of the charge will often be insufficient to kill. The skin 
of the grey squirrel is extremely tough, except on the underside, 
and shot becomes embedded in it instead of penetrating the 
body. From this point of view, a squirrel is more difficult to 
kill than a rabbit. A wounded squirrel exhibits amazing tenacity; 
hunters waiting at the foot of a tree for their quarry to drop 
dead at their feet have often been astounded to see the squirrel 
regain its foothold and make off rapidly. Specimens have come 
in with old shot embedded in the skin of the face and back, or 
with whole limbs missing, which were nevertheless in a healthy, 
robust condition when finally bagged. 

There will be no time for sporting instincts if extermination 
is to be attempted. A party of guns (three at least) should go out 
together, as the squirrel is an adept at keeping cover between 
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itself and the gun. A long jointed pole of light metal or bamboo 
is necessary to disturb squirrels from the dreys and to poke the 
dreys to pieces. Several designs for such poles have been evolved: 
one of the first was designed by Mr. Douglas England and his 
brother and was described in The Field magazine. Lightness, 
and an absence of projecting parts which get entangled in small 
branches are essential, for the continual use of the pole is very 
tiring. 

Now sectional poles, specially designed, can be bought from 
various firms, or borrowed from County Agricultural Executive 
Committees. One such set consists of eleven sections of aluminium 
tubing, each measuring five feet six inches (giving an extension 
of sixty feet) with a V-shaped tip. They fit together with a 
simple spring-clip joint. 

With the guns distributed around the nest tree, the poker 
jabs his pole several times into the nest; gently at first, so that the 
squirrels will not all leap out at once. If the nest is occupied, the 
adult squirrels emerge and can be killed before they leave the 
nest tree. In a few cases the animal may leap straight out of the 
nest and fall to the ground, but more usually it will ascend 
rapidly to take cover among the higher branches of the tree. If 
it succeeds in “‘freezing”’ in a fork where none of the guns can see 
it, it is a good plan for one to walk slowly round the tree, making 
as much noise as possible. The squirrel will watch him and forget 
the presence of the other guns, and when it moves they may get 
a shot at it. If a retreat is made into the cover surrounding the 
nest tree, and the quarry is lost, careful scrutiny will often reveal 
the tip of the tail blowing in the wind, or left projecting from the 
hiding place. Much time is saved (and ammunition too) if an 
escape from the nest tree can be prevented, and it is a good idea 
for the guns to station themselves so that they can cover the most 
likely escape routes to adjacent trees. A squirrel disturbed from 
a drey nearly always ascends the trunk of the tree on the opposite 
side to that where the poker is stationed. 

After the disturbed squirrels have been accounted for, the 
next step is the total destruction of the drey by continued poking. 
If shooting is carried on late in the spring there may be young in 
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the nest: and although they will die of starvation anyway, their — 


immediate destruction is preferable. It is a bad plan to leave any © 


nests in position after the occupants have been destroyed, as they 
will always have to be searched again during subsequent hunts. 


A word here about the practice of shooting into dreys. This ~ 


is very often a waste of ammunition, as the braking effect of the 
very solid floor of the drey combined with the tough skin of the 
squirrel makes it unlikely that a kill will result. If the dreys are 
left in the trees after a hunt, they draw ammunition even though 
they may be deserted; and they also provide a hiding place or the 


basis for a new drey when fresh squirrels arrive on the scene. © 
_ Many can be utterly destroyed by poking, or by hand after climb- ~ 
ing the tree; very high dreys can sometimes be dislodged by a 
charge of heavy buck-shot, or at least so battered that they are — 


recognisably derelict. ‘To shoot into a drey to determine whether 
it is occupied or not is often less rewarding than to give it a 
few jabs with a pole—on the whole the rule should be to shoot 


only at squirrels seen or at those dreys which cannot be reached © 


in any other way. 
Now, if the shooting party has been successful in dealing with 


all the leaf nests and active squirrels, attention should next be | 


given to dens in hollow trees. Sometimes these are difficult to 
find, but the bark around the hole is usually well scarred by the 
squirrels’ teeth and claws. Any hole, either in the trunk or in 
dead branches, should be inspected. Scar-tissue will gradually 


close up the holes when the part is not rotten right through, 
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and squirrels gnaw all round the holes to keep the entrance wide — 
enough. Worn bark round the approaches to a hole may help © 
to determine whether it is being used by squirrels or by owls — 


or woodpeckers. It is difficult to block the entrances to such 


dens or to evict squirrels hiding in them (although hammering — 


on the trunk does sometimes do this) and they can also be smoked 
out; and whenever possible such den trees should be destroyed. 
It has been suggested that a ring of tar around the-hole will 
prevent squirrels from entering, but I have not tested this idea. 
Nesting-boxes put up for owls or other large birds will be 
taken over by grey squirrels if they are in the area; there are also 
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records of squirrels taking refuge, and even found with young, 
in rabbit burrows. If squirrels are suspected to be using rabbit 
holes, they can be dealt with by gassing, which is legal under 
Section 98 of the Agriculture Act 1947 if carried out in holes. 
When all nests have been destroyed during the winter and 
early spring, a watch should be kept for renewed nesting activity. 
Where solid spherical dreys are built (usually in forks of trees) 
an estimate of two squirrel survivors per drey will give some 
idea of the number of squirrels still in the area. During the 
summer a large number of leafy nests, shallow and saucer- 
shaped, may be built out along the branches. Many of these are 
temporary bowers, and soon fall into disuse; but some built near 
the trunk may be added to, and form the new winter dreys. 
They are difficult to discover when the green branches of which 
they are made blend with the summer foliage, but as the cut 
branches begin to turn brown the nests show up better. There is 
little point in spending a great deal of time and energy destroying 
summer nests, as long as the winter ones are dealt with. Shooting 
during the autumn breeding season is hampered by poor visibility, 
but the squirrels are very active on the ground from this time on, 
and a watch near food trees will often result in a good bag. 
Poisoning has been attempted: but the likelihood of other 
species taking the bait limits the poisons that can be employed. 
A time of food scarcity, an attractive bait, and a knowledge of the 
runs used by squirrels will all contribute to the success of such 
a method. Red squill, which is poisonous to rats and mice, but 
comparatively harmless to other animals, was used for grey 
squirrels in the Tintern area. Rusks were placed in wooden 
open-ended boxes for three days before poison was added; and 
all the bait, both plain and poisoned, was taken. Only once was 
a squirrel observed near the boxes; and no trace of dead squirrels, 
or indeed, any other corpse, was ever found. After three weeks, 
traps were placed in the boxes, and four squirrels were caught 
in these. The trapper thought that tits had been taking the bait. 
I am indebted to Dr. L. J. Slow of the Forestry Commission for 
the report of this poisoning attempt. There is no reference to the 
use of red squill against squirrels in the literature, either here or in 
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America; but I doubt whether it could prove effective, as I have _ 


on several occasions watched grey squirrels being sick, and the 
ability to vomit is a defence against this poison. 


The legal position regarding the poisoning of squirrels is _ 
obscure, depending on the interpretation of Section 8 of the | 
Protection of Animals Act, 1911. This prohibits the use of poison 
except for destroying “‘Rats, mice, or other small ground vermin”’. | 
The Shooting Editor of The Field has given it as his opinion thaterey _ 


squirrels donot come within thedefinition of ‘‘small ground vermin’’. 


rapping of squirrels in steel traps is possible when they are | 
feeding on the ground. In 1944 a cornfield on the edge of a_ 
spinney in Gloucestershire was thought to be over-run with — 
rabbits, as much damage was being done to the standing corn. ~ 


Rabbit traps were set at the edge of the cornfield, and 31 rabbits 


and 76 grey squirrels were caught in them. Ordinary four-inch | 
spring traps are effective if set in tunnels on runways or where _ 
the squirrels are known to feed. The ‘Imbra’ trap kills instantane- 


ously. Under the Prevention of Damage by Rabbits Act 1939 


it is illegal to set spring traps for rabbits in the open; any trap | 
set for grey squirrels should therefore be placed in some form of | 
tunnel, such as a simple box with no bottom and both sides left 
open. It is also an offence under the Protection of Birds Act 1954 _ 


to set in position “any springe, trap, gin, snare, hook and line, 
poisoned or stupefying bait, or floating container holding explo- 
sives’’ calculated to injure any wild bird, — 

There are several designs of wire cage-traps which are recom- 
mended for catching squirrels alive, and which remain set 
indefinitely. These must be visited daily, when other species can 
be released and the captive squirrels removed in a sack and 
humanely destroyed. One such trap is the ‘Wells’, a cage 
of wire-netting, four feet long by two feet wide by two feet high; 
there is a hinged door at each end (see Pl. 14a, opp.). The 





Plaie 14a. ‘The “Wells” cage-trap for grey squirrels, with door fixed open. The 
sides of the trap should be camouflaged with leaves. Up to six squirrels have 
been caught in 24 hours in this type of trap. b. The “Lege”? trap for grey 
squirrels. A highly efficient trap when handled properly. (Forestry Commission 
photographs) 
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trap is baited and camouflaged, and as many as six grey squirrels 
have been caught in it in twenty-four hours. The “‘Legg”’ trap is 
smaller, and will catch only one animal at a time; it is made of 
¢-inch mesh wire-netting, and its dimensions are 15” long x 8” 
wide x 11” deep. At one end there is a round hole, three and a 
half inches in diameter, through which the squirrel enters and 
which is closed by a sliding door when the animal touches a 
baited plate. The trap should be concealed by branches when it 
has been set, and visited daily. This trap can be most effective 
(Pl. 14b, p. 192). Another type of cage-trap is still being per- 
fected by Mr. J. V. Legg, and it is to be hoped that his results 
will soon be made available to the public. 

The success or failure of any trapping attempt depends 
largely upon the care with which the trap sites are chosen. 
Squirrels have certain routes to and from the nest trees and food 
stations, and traps should be placed on these; either at the base 
of the nest tree, or a nearby tree which is used as a ladder to 
reach the nest tree; or under fence posts or tree stumps where 
squirrels are known to feed, or at other points where squirrels 
are often seen. Baits for the cage-traps should be scattered at the 
approaches as well as inside, and tail corn, acorns, nuts, maize, 
barley and carrion have been found to attract squirrels. Baiting 
traps for some days before setting is a useful idea. No baiting 
is necessary in tunnels, as the animal’s curiosity will lead it to 
investigate these. 

I have found that trapping is less effective when food abund- 
ance minimises the attraction of the bait. It may take a long 
time and quite a lot of labour to catch a large number of squirrels 
in cage-traps, since daily inspection and re-baiting around the 
trap is necessary, and getting the animals out to kill them takes 
time. But in game coverts, and in gardens where there are just 
a few squirrels and where shooting is impracticable, they may 
be usefully employed. 

Some other methods of trapping or snaring grey squirrels 
were published in The Field magazine of 7 May 1952 as a result 
of a competition set for readers. First prize was awarded to a 
description of a box-trap which worked on the principle of the 
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oubliette; next came a baited snare, with bait placed in a hole in 
the ground and a snare laid around it; a two-compartment wire 
cage trap, and a fall-trap. One reader suggested that the pine- 
marten population should be increased; but this measure might 
well lead to new difficulties. 

In America many breeds of dogs are trained to hunt squirrels. 
A good dog can follow a trail by sight or by scent, and will mark 
the tree in which a squirrel has taken refuge. Wounded animals 
which seek cover in the undergrowth can be found more easily 
with the dog’s help; and if a squirrel vanishes after a run from 
tree to tree, it saves time to have a dog which will point out the 
hiding place, and occupy the attention of the quarry while the 
guns are moving into position. Many breeds of dog will kill 
squirrels. 

Open seasons for squirrel hunting in America are calculated 
to provide sport without lowering the numbers of the squirrel 
to a danger-point: a reversal of this hunting procedure would 
be expected to result in a greater loss to the population. Brown 
and Yeager give the hunting-seasons for nine mid-west States in 
1944; the longest season was in Missouri, from June until the 
end of October; the shortest was in Ohio, from 15 to 30 September. 
None of the seasons opened before the beginning of June and none 
continued after 31 December. Early hunting seasons are deplored 
because pregnant and lactating females are shot, resulting in 
the loss of unborn and dependent young. Approximately 50°%o of 
the kill in such seasons consists of first-litter young; but it is 
pointed out that mature animals are the more certain winter- 
breeders. 

Chapman outlines methods of conserving squirrel populations: 
again we might profit by adopting the opposite of his tactics. He 
suggests that an annual census of squirrel numbers should be 
carried out, and that during the low years of the cycle, all hunting 
should be stopped. A controlled hunting programme, which 
involves a daily limit to the numbers of squirrels shot by each 
hunter during a short autumn season is advised. The artificial 
propagation of young squirrels and restocking of unoccupied areas 
are considered unnecessary as “‘the grey squirrel migrates, and 





Fic. 22 The distribution of grey squirrels in England and Wales in 1952, and 
the numbers killed by Squirrel Clubs, County Pests Officers’ staffs, and private 
occupiers of land in the year ended September 1952. (Returns were not avail- 
able for some counties.) In addition, 8,449 were killed in the Forest of Dean ; 
7,299 in the New Forest; 5,927 in the S.E. Conservancy; and 2,271 in the 
S.W. Conservancy. 883 were killed in Forestry Commission woodlands in 
Wales. 
The total kill recorded for the year in England and Wales was 168,038. 
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a brood stock will come to areas made attractive by proper 
management’. During the winter, food may be put down for 
the squirrel along forest margins. No hollow trees should be 
cut out during February to June, to prevent the loss of young; 
and artificial dens may be provided where den-trees are scarce. 
Good food trees, such as walnuts, hickory and oaks may be 
supplemented by the planting of nursery-grown trees and shrubs. 
(Ihe Ohio Division of Conservation even prepares a list of those 
suitable for grey squirrels). To make an area “attractive by 
proper management’ includes the provision of a consistent food 
supply from a wide variety of mast-bearing trees, especially in 
clearings and on woodland borders, where large crops can be 
produced. 

When a favourable environment breeds a large population, a 
kill of about 40°/o in the autumn peak-period probably does not 
represent much loss. These “‘expendable’”’ animals, as Allen calls 
them, if not taken by man, would fall a prey to disease, food 
scarcity, exposure, competition within the species, or to other 
enemies or accidents. Or they might disperse to other localities. 
A medium-sized kill is almost useless in reducing numbers in a 
healthy population at its annual peak point. One American 
authority (Baker) advises that two-thirds of the population should 
be left as a breeding stock. It is doubtful if as much as a third of 
the squirrels in Britain are killed annually: between September 
1951 and September 1952 the kill was 168,000* (see Fig. 22, 
p- 195). In Wisconsin, where there is no intention of extermin- 
ating grey squirrels, between 300,000 and 600,000 are killed 
annually by hunters, according to Schorger. | 

We can do nothing to induce food scarcity on a large scale 
among grey squirrels; but den trees and winter nests can be 
destroyed: and shooting carried out before and during the main 
breeding season will have some effect, especially if vigorously 
pursued when other factors are acting to reduce the population. 
A rough census can be made where nests are systematically 
destroyed, by counting the number of new nests built. Above 
all, it is important that control should be universally applied; 


“The annual kill increased considerably after the bonus scheme was launched. 
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it will be of little avail for foresters and owners of the larger 
estates to drive out their squirrels if infiltration can take place 
from small scattered woodlands and parklands. Even where it 
is present in small numbers and does not constitute a menace, 
the grey squirrel should be hunted. Unfortunately the habitat 
it has found here are very suitable for it; the grey squirrel’s 
pre-adaptation has given it a tremendous advantage. 

The red squirrel population would benefit from a policy of 
conservation along the lines of those designed for the grey and 
fox-squirrels in America. Living space in suitable habitat, a 
wide variety of food-producing trees, nest-boxes for protection 
in hard winters; winter feeding when necessary; these measures 
would surely help it to recover from its present scarcity. 

Perhaps the best provision for the future of the red species 
is the planting of coniferous woodlands by the Forestry Commuis- 
sion. More than three-fourths of the new trees are particularly 
suited to the needs of red squirrels. ‘These animals, however, are 
pests when they become numerous in plantations, and it would 
be asking a lot of the foresters to allow them to become established 
and then to rise to a high level of numbers. Once they got out 
of hand, thousands of pounds’ worth of damage would result. 

If the British squirrel now exhibits some of the versatility, 
dash, and endurance that carried the American squirrel to such 
triumphant conquest, it may yet reclaim its right to be known 
as the ‘‘Common Red Squirrel”. 


Anoestrus 
Caecum 
Calcaneum 
Cones 


Cursorial 
Deciduous 
Diaphyses 
Diurnal 
Dominant 
Ecological niche 


Endemic 
Epiphyses 


Erythristic 
fibula 
Fossorial 
Gestation 
Gonads 
Fleterozygote 
Homozygote 


Lmplantation 


Indigenous 


Interramal space 


Masseter 
Melanism 


Monomorphic 
Occluded 


GLOSSARY 


The quiescent periods intervening between mating seasons. 
Blind diverticulum of gut. 

Heel-bone. 

Light-sensitive nerve cells in vertebrate retina, concerned in 
colour discrimination and in acute discrimination of detail. 
Having limbs adapted for running 

Shedding leaves annually. 

Shafts of the long limb-bones of mammals. 

Of the day: not nocturnal 

A genetical character showing in the heterozygote. 

Place, and mode of life, within the animal and plant com- 
munities. | 

Continuously appearing in a particular area. 

Separately ossified articular end of growing bones, peculiar 
to limb-bones and vertebrae of mammals. 

Having dark areas suppressed and replaced by reddish 
coloration (in hairs). 

The posterior of two bones (other is tibia) in shank a hind 
limb in four-legged vertebrates. 

Burrowing. 

The time from conception to birth. 

Organs that produce the reproductive cells. 

An organism which has parents of unlike genetical consti- 
tution 1s a heterozygote for the ‘characteristic factor or 
factors involved in the mixture. 

Offspring of parents of equivalent genetic constitution for a 
given character. 


Process of attachment of mammalian embryo to the lining 


of the uterus before the placenta is formed. 

Native to a particular area, not introduced. 

Ihe area between the two sides of the lower jaw. 

Muscle moving the lower jaw. 

Darkness of colour resulting from development of black 
pigment in epidermis, hair, etc. 

Having only one form. 

Stopped up. 
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Oestrus 
Ovulation 
Parous 
Phloem 


Placental scars 
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Brief period at which time and at no other the female will 
copulate with a male; ‘heat’. 

Bursting of ripe egg from ovarian follicle. 

A female which has already bred. 

Vascular tissue that conducts synthesised foods, e.g. sugars, 
proteins, through the plant. 

Marks on the wall of the uterus where the placentae have 
been during pregnancy. 


Polymorphic Having more than one form. 

Postorbital process A process of the skull behind the eye socket. 

Recessive Converse of dominant. 

Retina Light-sensitive layer lining interior of vertebrate eye. 

Rhodopsin ‘Visual purple’: substance found in rod cells, which accumu- 
lates in dim light, bleaches in strong light. 

Rods Light-sensitive nerve-cells present in vertebrate retina, 
sensitive to very dim light. 

Rostrum Snout. 

Scalpiform Chisel-shaped. 

Sutures Junctions between the irregular interlocking edges of skull 
bones, occupied by fibrous tissue. 

Tactile Associated with the sense of touch. 

Tibia See Fibula 

Unannulated Not marked with rings. 

Unguiculate A term applied to animals bearing small claws. 

Uterus Womb. 

Vulva Orifice of female genitals, 

CONVERSION TABLES 

I gram (g.) = .0353 ounces I ounce = 28.35 grams 

1 millimetre (mm.) = .0394 inch I inch = 25.40 millimetres 

1 kilometre (km.) = .621 mile I mile = 1.609 kilometres 

i square km. = .386 square mi. 1 square mile = 2.590 square km. 
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Margam Park, 105 
Markham, John, 37, 164, 185 
Marking live squirrels, 55 
Martley, 104 
Maryland, 152, 154, 157 
Maslowski, K. H., 164 
Massachusetts, 58, 152, 156 
Mass Movements, 117, 119, 
120, 121 
Mating chase, 124-126 
Meade Waldo, 35 


Measurements, sce Body 
length 
Melanism, among grey 


squirrels, 21, 27, 148, 155, 
164; among Continental 
red squirrels, 27-8; red 
squirrels in Britain, 27, 28; 
factors favouring, 28, 157; 
transmission of, 157-8 

Memory, 9 

Merioneth, 103 

Mersey, 92 

Mettler, C. E., 21 

Michigan, 117, 156, 181, 182 

Microtus agrestis, 168 

Middlesex, 82, 101 

Middleton, A. D., xi, 20, 31, 
39, 71, 72, 75, 79-83, 91, 
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L545) E5o> (172362470, 1177; 
180, 182 

Middleton-in-Teesdale, 100 

Milk teeth, 144 

Miller, G. S., 14-18, 20 

Miller, G. S. and Gidley, 
is WN 120 

Milne, A., 31 

Ministry of Agriculture and 
Fisheries, xl, 52 

Minnesota, 156 

Missouri, 194 

Mitchell, P. Chalmers, 32 

Mitton Hall, 103 

Moffat, C. B., 72, 86 

Monkwood, ror 

Monogamy, 32, 124 

Monopsyllus sciurorum sciuroram, 
30, 181 

Montgomeryshire, 104 

Monthly activities, 113-117 

Moorthwaite, 100 

Moray, 64 

Morrison-Scott, T. C. S., xi; 
and Vickers, T., 146; and 
Bishop, A. H., 150 

Mortality, 43, 71, 97, 123, 
128-9, 176, 177 

Mouldsworth, 98 

Moult, 25-7, 144, 150-1 

Mountainous range, 28, 35 

Muckart, 107 

Murray, W. 8S. C., 148 

Murton, 103 

Muscardinus avellanarius, 42 

Mus musculus, 122 

NaIRN, 64, 66, 177 

Naumou, N. P., 30, 51, 180 

Needwood Forest, 80, 82 

Nelson, 99 

Nematodes, 181, 182 

Neohaematopinus  sciuri, 
sciurinus, 181 

Neosciurus group, range, 12 

Nests, see Dreys 

Nether Wyresdale, 99 

Newby Bridge, 103 

New Forest, 20, 70, 72, 75, 
102, 186, 195 

New Jersey, 156 

Newton and Haceby, 100 

Newton Ferrers, 96 

New York, 119, 
150, 157 

Nipples, 127 

Nocton, 100 
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152, 154; 
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Nocturnal activity, 2 

Norfolk, 72, 83,84, 103, 177 

Northamptonshire, 82 

Northchurch, 158 

Northern red 
(U.S.A.), 154 

Northlands Corner, 154 

Northsepps, 80 

North Wales 
Board, 97 

Northumberland, 72, 
103, 105, 177 

Norton Disney, 100 

Norway, 26 

Nottinghamshire, 80, 86, 89, 
90, 92; 99, 104, 107 

Nova Scotia, 156 

Numbers of grey squirrels 
killed 1952, 195 

OAKLEY, 102 

Ockley, 154 

Odsey, 158, 159 

Oestrus, 123, 124 

Offaly, 74. 

O’Flaherty, R., 63 

Ohio, 58, 130, 156, 194, 196 

Olau Magnus, 3 

Olin, G., 30 

Olney, Illinois, 152 

Ontario, 156 

Orchopeas howardi (syn. wick- 
ham), 4.2, 181 

Orton, 100 

Osmaston, 98 

Otterhampton, 97 

Oulton Park, 173 

Ouse, River, go 

Over, I01 

Owermoique, 97 

Owls, 36 

Oxfordshire, 82, 83, 128 

Oxynris acutissima, 31, 182; 
ungula, 31, 182 

PaGE, G. 5., 79 

Paradon, 28 

Parasites, 152, 181-2 

Parishes (number, under 
countries) reporting red 
squirrels 1944-5, 109, 110 

Parker, Eric, 173 

Parker. Dos, 176 

Parsons, B. T., and Middle- 
ton, A. D., 84, 85 

Partial melanism, 157, 164 

Peckforton, 98 

Pembrokeshire, 74, 97, 105 


squirrel 


Conservancy 


101, 


Penicuik, 27 

Pennant, T., 61 

Pennines, 92 

Pennsylvania, 58, 156, 157 
Perthshire, 15, 64, QI, 107 
Petrides, G. A., 44, 146 
Pevensey, 154. 

Pheasants, 175 

Philipson, M., 34, 101 
Pickering, 172, 177 

Pine marten, 36, 67, 194. 
Pinworms, 181 

Pitt, Miss Frances, 15, 28, 62, 
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Pittock, F., 52, 165 
Plymouth, 105 
Poisoning, 191 
Poles, 189 
Polyplax sphaerocephala, 31 
Poole, 84 
Porlock, 105 
Portal, Major M., 117 
Port ‘Talbot, 105 
Posingworth Park, 154 
Potomac, River, 20 
Potter Hanworth, 100 
Pratt, dd. diy, 20 
Pregnancy, spring peak, 126; 
autumn, 127 
Pryor; M: R., 27 
Purley, 154 
Putney Heath, 88 
QUEBEC, 156 
RABBIT, 5, 122, 168, 191 
Raby Park, 103 
Radlett, 101 
Radnorshire, 97, 105 
Range, 114 
Rattus norvegicus, 122 
Ratufa bicolor, 26 
Ravensdale Park, 68 
Read, H., 152 
Recipes, 58-60 
Recovery of buried nuts, 8 
Redbrook, 98 
Red squill, 191 
Regent’s Park, 79, 80, 83, 88 
Reid, A. 3,35 
Reintroductions, red squirrel, 
65, 69 
Revesby, 104. 
Rhigos, 105 
Rhodes, C., 79, 107 
Richards, W. 8., 181 
Richmond, 79, 80 
Rimington, 99 


Ringwood, 24. 

Ritchie, J., 65, 67, 71 

Robbington, 98 

Rodentia, definition and ex- 
amples of superfamilies, 10 

Rolverden, 154. 

Roscommon, 86, 106 

Ross, 64, 72 

Rostrevor, 28 

Rothschild, Lord, 41 

Rudbaxton, 105 

Rumbling Bridge, 107 

Russell, S. M., x1, 20 

Russia, 76, 120-1, 180 

Ruthwell, 63 

Rutland, 82 

Rutty, J., 63 

Ryle, G. B., 163, 165 

SADDELL, 31 

Salling, 3, 4. 

st. Andrew’s, 177 

St. Catherine, 97 

St. Hugh, 62 

St. James’s Park, 88 

St. Louis, 157 

Samlesbury, 99 

Sandling, 80, 154. 

Sarcoptes, 30, 151, 152, 177 

Savernake, 53 

Sawley, 99 

Scaleby, 100 

Schorger, A. W., 119, 159, 
157, 196 

Sciuridae, 11 

Sclurini, 12 

Sciurus, genus, 12; vulgaris, 13 
I4, 21, 143; v. alpinus, 16; 
uv. fuscodter, 15; 103 2. 
leucourus, 12, 14, 21, 61, 
193; v. numantius, 17; 
VU. TUSSUS, 15, 163; v. vulgaris, 
16, 26 

Sciurus carolinensis, 15, 19, 
53, 148, 149, 164; S.c. carol- 
INENSIS, 15, 10, 19, 20, 21; 


S:6. exlimis, 155, 39% 9x0. 
fuliginosus, 15, 19; S.c. 
hypophaeus, 15, 19; S.c. 


leucotis, 15, 18, 19, 20, 21 
Sciurus niger ({ox squirrel), 54, 
117, 134, 143 
Scturus whitet, 61 
Scorton, 172 
Scotland, 63-67, 74, 82, 
84-86, 88, 91, 163, 165 
Sedgewick, 100 
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Selkirkshire, 91 

Seneca Lake, N.Y., 120 
Sense of smell, 8 

Seton, E. T.; 136 
Sevenoaks, 154 

Severn, River, 90 

Sex ratio, 129-30, 135 
Shave Green, 102 
Sheffield, 74, 99 
“Shock disease’, 181 
Shropshire, 72, 74, 89, 98, 
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Sibbald, Sir R., 64 
Siberian nutcracker, 76 
Sidmouth, 96 
Simpson, G. G., 11 
Siting of traps, 54 
Sitlington, 99 
Skins, use of, 159 
Skirwith, 100 
Sligo, 72 
Slow, Dr. L. J., 191 
Somerset, 72, 74, 97, 107; 
_ 173, 179 
South Africa, 79, 107-8, 128, 
133 
Southampton, 74, 84. 
South Bedburn, 100 
South Mimms, 15 
South Ormsby, 104 
Spalding, 104. 
Sparck, R., 27, 28, 179 
Speed of grey squirrel, 113 
Speyside, 77 
Spilopsyllus cuniculi, 181 
Squirrel Clubs, xi, 186, 195 
Staffordshire, 72, 74, 98, 104 
Stoats, 36 
Stock doves, 36 
Stockley, 102 
Stocksbridge, 99 
Stockton-on-Tees, 103 
Stomach contents, analysis, 
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Stone Rural, 98 
Stores, 33-35 
Stowe, IOI 
Stowerton, 83 
Strathspey, 66, 163 
Suffolk, 74, 80, 83, 84, 103 
Surfleet, 104. 
Surrey, 79, 82, 154, 160 
Sussex, 82, 102, 154, 172 
Sutherland, 64 
Sutton, near Sandy, 159 
Swainson, Laurence, 186 
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Swanmore, by Southampton, 
tl? 

Swanson, G., Surber, T., and 
Roberts, T. S., 20 

Swaton, 100 

Sway, 102 

Sweden, 30 

Swimming, 35, 90, 118, 120 

Switzerland, 177 

Swynnerton, 98 

TaAcTILE Hairs, 28, 29, 149 

Takoma Park, Maryland, 
153 

Tapeworms, 181, 182 

Tavistock, 105 

‘Tawstock, 105 

Tayfield, 177 

Teeth; 20426) °30; SiG i-3 

Telham, 154 

Temperley, G. W., 103 

Templeton, J., 63 

Tenbury, 104 

Tennessee, 152 

Terrington St. Clement, 103 

Territory, 114 

Texas, 181 

Thetford, 117 

Thomas, O., 24-26, 61 

Thomock, 104. 

Thompson, H. V., 42 

Thurcroft, 104 

Thurlow, 103 

Tilstone Fearnall, 98 

Tintern, 191 

Tipperary, 72 

Tockholes, near Darwen, 99 

Topsell, E., 3, 29 

Tracks, 33 

Trapping, 192-94. 

Traps, 53, 54, 192 

Trent, River, 89, 92 

Tribes, of tree and ground 
squirrels, 11, 12 

Trichostrongylus retentaeformis, 
81, 182 

Tring Park, 41 

Troutbeck Valley, 100 

Tuber cibarium, 32 

Tuberculosis, 177 

Tulliallen, 86, 91 

Twiglees, 88 

Tyrell, Bryant, 153 

‘Tyrone, 106 

UFFINIME, 177 

Ulting, 105 

Usmaston, 105 
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Uxbridge, 1o1 

VERMONT, 58, 154 

Versatility, 5 

Vevers, Dr. G., 42 

Vickers, T., 14.4 

Virginia, 58, 156; W. Vir- 
ginia, 152 

Vizoso, A. D., 52, 148 

WADHURST, 154 

Wakefield, 99 

Walcot Park, 98 

Wales: 73, 81, 85, 163, 165 

Wallis Wood, near Dorking, 


154 
Walton-le-Dale, 99 
Warnham, 154 
Warwickshire, 82, 101 
Wateringbury, 154 
Watford, 27 
Weald, forest, 69 
Weight: red squirrel, 24; grey 
squirrel, 40, 140, 145; 
seasonal fluctuations in, 
146 
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‘Wells’ trap, 192 

Wern, 177 

West Alvington, 105 

West Bradford, 99 

West Bretton, 99 

West Felton, 98 

West Fife, 88 

Westmeath, 72, 86, 106 

Westmorland, 74, 100, 103 

Weston-upon-Trent, 98 

West Sealand, 179 

Wexford, 72 

Whalley, 99 

Whipsnade, 42 

White, Gilbert, 37, 70 

Wickham Bishops, 105 

Wicklow, 72, 86, 106 

Wild cat, 36 

Willington, 98 

Willoughton, 104 

Wiltshire, 72, 82-84, 101, 
172, 173 

Wimborne St. Giles, 97 

Windermere, 100 


Winston, 100, 103 

Wisconsin, 150, 152, 156, 19 

Witham, River, 89 

Woburn, 21, 79, 80, 82, 83, 
157, 158, 164 

Wolseley Bridge, 104. 

Wolsingham, 100 

Wood, M. S., 21, 184, 193 

Woodbridge, 83 

Woodham Mortimer, 105 

Woodlands, 102 


Woodlands, total area in 
Great Britain, 164-65 
Woolley, 99 


Worcestershire, 104 

Wrexham, 78, 80 

Wrynose, 99 

Wye, River, go 

Wyre Forest, 69, 98 

YEALMPTON, 105 

Y Naw Helwriaeth, 63 

Yorkshire, 72, 74, 79, 83, 84, 
gO, 104, 107, 172, 177 
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“ Dr Smith gives an account of the life-histories, 
habits, and behaviour of the British amphibia 
and reptiles which can be read and enjoyed by 
all.” Glasgow Herald 
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*, . . the fullest treatise of its subject which 
exists. It contains knowledge gathered from 
personal experience in the open air and from a 
hundred books. It adds to the inheritance of 
the man who wants to know all that can be 
known of creatures living round about him.” 
Spectator 
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SEA-BIRDS 
JAMES FISHER @& R. M. LOCKLEY 


“This beautifully produced and_ illustrated 
book is a worthy addition to Collins’ New Natural- 
ast series. The authors cover every aspect of 
their field and their wide knowledge of previous 
scientific literature on the subject is backed up 
by first-hand observations made at many of the 
principal breeding stations of sea-birds in the 
British Isles and elsewhere. .. . Though this 
book will be indispensable to the scientific 
student there is plenty to delight and intrigue 
the general reader.” Time and Tide 


For a list of all Main Series and Special Volumes in 

the New Naturalist Library send your name and 

address on a post card to the publishers, Collins, 14 
St. Fames’s Place, London, S.W.1. 
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Ernest Neal 


“The fullest and most authentic book on the badger yet published. 
It is more enthralling than many novels. Mr. Neal is heart and 
soul in sympathy with his subject, and he infuses this enthusiasm 
into every line of every page.... It is certain to be a standard 
handbook for years to come ; the photographs are magnificent.” 

: Shooting Times 


*“A book that no-one with pretensions to being a naturalist can 
afford to be without.” Maurice Burton in the Illustrated London. News 
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L. Harrison Matthews 


“No better volume has been published in the now famous New 
Naturalist Library than this splendid book by the scientific director 
of the Zoological Society. Dr. Matthews speaks with wide experi- 
ence and great authority, and covers all the varied aspects of 
mammalogy. The systematic treatment of the various groups is 
admirably dealt with in a manner of use both to the layman, who 
may only want to identify mammals he comes across in his ram- 
bles, and to the zoological student, whose business it is to know the 
evolution and distribution of the different forms. . .. It is difficult 
to say which are better, the colour plates or the half-tones, as both | 
are sO amazingly good.” Manchester Guardian 
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